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ABSTRACT 
Extensive research has been conducted on the relationships of Chinese-character 
recognition to reading development; strategic competence to reading comprehension; and home 
linguistic exposure to heritage language acquisition. However, studies of these relationships have 
been marked by widely divergent theoretical underpinnings, and their results are not directly 
comparable. The current study adopts a cognitive and component perspective on reading, and 
uses structural equation modeling (SEM) to examine character-recognition skills, reading-
comprehension skills, strategy use, and language background. Among these four factors, 
character-recognition skills are held to represent lower-level reading processing; reading 
comprehension and strategy-use represent higher-level processing; and language background is 
operationalized as a source of background knowledge. 
The present study’s 85 participants were divided into four groups representing four 
language backgrounds: Singaporean Chinese Mother Tongue language learners (Singaporean 
CMTLLs) (n = 14), Chinese foreign language learners (CFLLs) (n = 19), Mandarin-speaking 
heritage language learners (Man-HLLs) (n = 38), and Cantonese-speaking heritage language 
learners (Can-HLLs) (n = 14). A package of eight instruments was administered via an online 
platform, and included a language-background survey, a multiple-choice grammar subtest, a fill-
in-the-blank cloze subtest, a multiple-choice passage-comprehension subtest, a strategy-use 
survey, an ortho-phonological subtest, an ortho-semantic subtest, and a morpheme-
discrimination subtest. The language-background survey was designed to gain a clear 
understanding of the participants’ language backgrounds; the grammar, cloze, and passage-
comprehension subtests, to investigate their reading-comprehension ability; the strategy-use 
survey, to capture the participants’ perceived use of six strategy types; and the ortho-
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phonological, ortho-semantic, and morpheme subtests, to examine their character-recognition 
ability. 
Prior to examining common constructs of L2 Chinese reading across the participants’ 
four language backgrounds, three profile analyses were conducted to examine the extent of 
language-background effects on reading comprehension, character-recognition, and strategy use. 
The results suggested that language background had a stronger effect on reading-comprehension 
ability (p = 0.001, partial h2 = 0.18), than on character-recognition ability (p > 0.05, partial h2 = 
0.09) or on strategy use (p > 0.05, partial h2 = 0.05). 
Next, a hypothesized SEM model was examined and modified. All parameter estimates in 
the revised SEM model were statistically significant at p < 0.05, and the 12 variables explained 
99% of the variance in reading-comprehension ability. The structural model of the revised SEM 
model indicated that character recognition had a strong and direct effect on reading 
comprehension (r = 0.99); cognitive-strategy use had a medium and direct effect on reading 
comprehension (r = 0.21); and metacognitive-strategy use had no direct influence on reading 
comprehension, but yielded a strong and direct influence on cognitive-strategy use (r = 0.71), 
supporting the notion that metacognitive strategies exert an executive function over cognitive 
ones. However, monitoring – a type of metacognitive strategy – directly and negatively 
influenced character-recognition (r = -0.34). These paths suggest that the participants constantly 
monitored their character-level processes, and that when they encountered unfamiliar characters, 
monitoring strategies activated other metacognitive strategies to regulate cognitive strategies, 
which in turn facilitated comprehension processes to compensate for the interrupted character-
recognition processes. 
L2 CHINESE READING & LANGUAGE BACKGROUND 
 vi 
The results have practical implications for Chinese language learning and second 
language acquisition (SLA) more generally, and examining L2 Chinese reading with SLA 
theories.  
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1.1 Context of the Problem  
As the number of Americans enrolling in Chinese language classes increases, more needs 
to be done to understand how people learn Chinese as a second language (L2). In higher 
education, reading skills are often regarded as the foundation of L2 development, and when 
learning how to read Chinese script, Chinese characters are reported as a major challenge to 
beginning readers (Everson & Ke, 1997; Shen, 2013). Responding to this challenge, researchers 
have investigated the development of Chinese character acquisition and its role in L2 Chinese 
reading (Everson, 2011; Ke, 1998; Koda, Zhang, & Yang, 2008; Wang & Leland, 2011; Xiao, 
2008). However, focusing specifically on Chinese character acquisition would lead to 
overlooking the interactive nature of reading acts and that reaching adequate comprehension is 
more complicated than the sum of all the pieces of decoded information (Cohen & Upton, 2007; 
Grabe, 2009; Hudson, 2007; Stanovich, 2000; Alexander & Fox, 2013). In addition to an 
interactive perspective of L2 Chinese reading, I am interested in how well the interactive model 
of L2 Chinese reading can be applied to various groups of Chinese language learners with 
different backgrounds. Therefore, the main purpose of this dissertation is to examine constructs 
of L2 Chinese reading across language backgrounds from an interactive perspective. As well as 
my general perspectives on L2 Chinese reading, this chapter explains my rationales for choosing 
particular processes, the definitions of the terms used in this dissertation, and the importance of 
the study. 
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1.2 A Cognitive Perspective on L2 Chinese Reading 
Usually, reading ability is measured through assessing the degree of comprehension after 
reading printed materials. Given that reading material can be as short as a word or as long as a 
novel, cognitive theories operationalize reading ability as mental processes, or micro-processes, 
dealing with word-level, phrase-level, sentence-level, paragraph-level of literal and inferential 
understanding (Alderson, 2000). Due to the component view of reading processes, it is important 
to note that I am aware that the distinction between component skills is artificial and these skills 
often overlap with each other to varying degrees. Bearing its limitations in mind, an advantage of 
the component-skill perspective is that it provides an operationalized framework for measuring 
various reading skills and comprehension levels, so that researchers are able to go beyond 
observable behaviors and tap into unobservable cognitive mechanisms. In the case of assessing 
L2 reading ability – in contrast to speaking and writing abilities, which can be examined through 
language performance – the underlying cognitive mechanism involved in reading acts cannot be 
directly observed, and the theorized reading components allow scholars to make inferences about 
reading ability by eliciting behaviors that correspond to the component skills. Although I am 
aware that cognitive theories have been heavily criticized for neglecting the social aspect of L2 
acquisition and relating human minds to computer processors (Block, 2003), this dissertation 
adopts a cognitive perspective due to the strength of its ability to assess unobservable mental 
operations through eliciting responses that are not influenced by speaking or writing abilities. 
1.3 An Interactive Perspective on L2 Chinese Reading 
When approaching texts for the purpose of comprehending them, readers engage in 
multiple reading processes, and these processes are generally categorized as either higher- or 
lower-level. Lower-level processes often refer to word-recognition skills, such as identifying 
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printed words, assigning meaning to them, and building connections between and among these 
words, their pronunciations, and their meanings (Grabe, 2009; Hudson, 2007). Scholars who 
focus on lower-level processes have tended to adopt a linear perspective on reading processes: 
namely, that comprehension is achieved through combining smaller pieces of decoded 
information from printed words. Higher-level processes of comprehension, on the other hand, 
can be subdivided into three main types – 1) building literal comprehension, 2) constructing the 
reader’s interpretation of a text, and 3) directing attentional resources to particular lower- and 
higher-level processes – and scholars focusing on these higher-level processes tend to view 
reading acts as recursive, interactive, and goal-oriented (Grabe, 2009; Perfetti, 1999). With 
regard to studies of first language (L1) reading and L2 reading, however, most scholars agree 
(regardless of their own focus on lower- or higher-level processes) that both lower and higher 
levels of process are necessary for fluent reading; and that interactions between various 
processes are necessary (Grabe, 2009; Koda, 2005; Hudson, 2007; Stanovich, 2000). 
Accordingly, this dissertation adopts an interactive perspective that recognizes the contribution 
of both lower- and higher-level processes to adequate reading comprehension. 
1.4 Rationale of Chosen Reading Processes in the Dissertation 
Due to constraints on time and resources, three groups of skills are selected, which can be 
divided into two broad categories, i.e., lower-level and higher-level processes, with one group 
falling into the former and two into the latter category. The group of the lower-level process is 
character-recognition ability, and the two groups of the higher-level processes are 
comprehension ability and strategy-use.  
1.4.1 Lower-level processes. Although most scholars recognize the importance of 
interaction between levels and processes, word-recognition tends to be the first challenge 
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experienced by beginning language learners (Hudson, 2007). Given the profound differences 
between Chinese orthography and alphabetic orthographies, it is perhaps unsurprising that 
learning Chinese characters is one of the most common challenges reported by beginning 
Chinese language learners (Everson, 1998, 2011; Zhao, Guo, & Dynia, 2013). 
To reflect the challenge relating to character acquisition, many researchers investigate 
Chinese-character recognition as a lower-level process for people who are bilingual in Chinese 
and English (for L2 Chinese readers: Everson, 1998; Lü & Koda, 2011; Shen & Ke, 2007; for 
bilingual Hong Kong children: McBride-Chang & Kail, 2002; Shu, Chen, Anderson, Wu, & 
Xuan, 2003; Tong & McBride-Chang, 2010). Such studies have shown that the ability to identify 
and analyze structural features of Chinese characters is positively correlated with Chinese-
character recognition (Koda, 2005; Kuo & Anderson, 2008; McBride-Chang, Zhou, Cho, Aram, 
Levin, & Tolchinsky, 2011). 
1.4.2 Higher-level processes. Two of the three main areas of reading comprehension are 
literal comprehension and readers’ interpretations; these two areas can be further divided into 
several higher-level processes, such as organizing deciphered information from lower-level 
processes, forming coherent mental representations of texts, and interpreting texts based on 
background knowledge (Grabe, 2009; Perfetti, 1999). In light of the relationship between 
background knowledge and reading comprehension (Grabe, 2009; Khalifa & Weir, 2009), it 
would appear worth investigating whether Chinese L2 learners with extensive prior exposure to 
their target language would demonstrate better reading test performance due to their broader 
background knowledge than Chinese foreign language learners do. 
In addition to literal comprehension and readers’ interpretation, the third area of reading-
comprehension processes is strategy use, also known as strategic competence (Grabe, 2009; 
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Hudson, 2007; Phakiti, 2008; Purpura, 1997; Rupp, Ferne, & Choi, 2006), which enhances 
language use in specific settings, such as L2 reading tests, under a communicative framework of 
L2 ability (Bachman & Palmer, 1996; Canale & Swain, 1980; Cohen, 2014). Strategic 
competence initially interested researchers as a compensatory function for reparing 
communication breakdowns (Canale & Swain, 1980), but later studies (Phakiti, 2008; Purpura, 
1997) found that some strategies were also positively correlated with reading-test performance. 
In sum, the cognitive and interactive model of L2 Chinese reading examined in this 
dissertation is conceptualized as a model with lower and higher levels of reading processes, with 
reading acts constantly bi-directional, i.e., moving between these two levels.  
1.5 Definition of Key Terms 
Terminological usages in the published literature on L2 reading and Chinese reading 
development are not always consistent. Therefore, for the sake of clarity, definitions of three 
terms, as used in this dissertation, are given below; and the three terms are character-recognition 
ability, language background, and L2 reading strategies.  
1.5.1 Character-recognition ability. Adapted from definitions of metalinguistic 
knowledge (Koda, 2005; Kuo & Anderson, 2008; Shu & Anderson, 1999), this study’s definition 
of character-recognition ability is a person’s sensitivity to and ability to identify and analyze the 
orthographic and semantic features of Chinese characters. Originally, metalinguistic knowledge 
was defined as the ability to identify and analyze the structural features of a language and to use 
such analyses to facilitate language learning (Koda, 2005; Kuo & Anderson, 2008; Shu & 
Anderson, 1999). Here, the change in terminology from metalinguistic knowledge to character-
recognition ability has two reasons behind it. First, this dissertation concerns a narrower set of 
metalinguistic knowledge: readers’ ability to identify and analyze systematic features in Chinese 
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characters; and second, it focuses on particular reading processes and their interactions with each 
other, and places only limited emphasis on readers’ ability to apply the accumulated knowledge 
to language-learning contexts. 
1.5.2 Language background. In the current study, language background is specifically 
limited to a learner’s status as either a heritage language learner or a foreign language learner, 
and such status is treated as a source of background knowledge. Valdés (2000) defines heritage 
language learners as students who have access to their target language at home and are, to some 
extent, bilingual in the home language and the mainstream language. Foreign language learners, 
on the other hand, are those who do not have any familial connection to the target language, and 
who therefore start from scratch when starting to learn the target language. However, Kondo-
Brown (2005) found that the learning advantage conferred by familial connection to the target 
language disappeared when learners were more than third-generation immigrants, meaning that 
only native-speaking parents, and not grandparents, were a positive factor in a person developing 
the target language. Therefore, in the present study, language background is defined according to 
whether or not the participants’ parents are identified as native speakers of Chinese. 
1.5.3 L2 Reading strategies. Following Canale and Swain’s (1980) framework of 
communicative competence, Bachman and Palmer (1996) defined strategic competence as a set 
of metacognitive components responsible for setting reading goals, assessing the quality of 
reading comprehension, and planning necessary steps to achieve adequate comprehension. 
Purpura (1997) and Phakiti (2008) subsequently found that reading strategies can be further 
divided into cognitive and metacognitive types, and that only cognitive strategies directly 
regulate cognitive reading processing, while metacognitive strategies exert executive functions 
over cognitive ones. According to Phakiti (2008), L2 reading strategies are conscious, deliberate, 
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goal-directed mental processes aimed at reaching adequate comprehension during a specific L2 
reading task. It should be noted that the definition of L2 reading strategies used in this 
dissertation differs from the definition of strategic competence discussed in Canale and Swain 
(1980), in that the present work regards strategies as being activated whenever the readers deem 
it necessary, and regardless of whether any breakdown in communication and/or comprehension 
has occurred. When Canale and Swain (1980) first discussed strategic competence, they 
emphasized its problem-solving nature, meaning that when interlocutors notice a need to repair 
their utterances, they employ various strategies to compensate for their lack of linguistic and 
sociolinguistic competence. In other words, L2 strategies are negatively correlated with linguistic 
and sociolinguistic competence. However, Purpura (1997) and Phakiti (2008) found that 
different reading strategies correlated with reading comprehension differently. For example, 
strategies for linking prior knowledge and re-reading were both negatively correlated with 
reading comprehension, whereas strategies for evaluating comprehension quality and vocabulary 
knowledge were positively correlated with it (Purpura, 1997). Therefore, following the 
definitions developed by reading scholars (Afflerbach, Pearson, & Paris, 2008; Phakiti, 2008; 
Purpura, 1996), this dissertation defines L2 reading strategies as conscious and deliberate mental 
processes employed to facilitate and repair particular reading processes, as determined by 
reading purposes. 
1.6 Importance of the Study 
The primary goal of this study is to examine the relationships between lower-level 
processes, higher-level processes, and reading-test performance within a single cognitive model 
of L2 Chinese reading. In doing so, it operationalizes L2 Chinese reading as being constructed 
jointly by character-recognition skills, reading comprehension skills, and readers’ conscious 
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attention. Given such a model, reading-test performance is expected to reflect readers’ varying 
degrees of Chinese-character recognition skills, their background knowledge of texts and the 
target culture, and their reading-strategy use. Although much previous research has touched upon 
one or more of these factors in L2 Chinese reading, and has recognized that interaction between 
these factors occurs, reading comprehension is often treated as monolithic, and the complicated 
cognitive-processing skills involved in forming coherent comprehension and interpretation are 
therefore overlooked. Moreover, the relationship between Chinese-character recognition and 
Chinese reading comprehension, both as an L1 and L2, has often been investigated through 
correlation or multiple regression, implying that their relationship is linear, rather than non-linear 
and recursive. To address these limitations of the previous research, this study has been designed 
to investigate subskills involved in character recognition, comprehension, and strategy use, using 
structural equation modeling (SEM). The resulting model will thus enable a richer description of 
how reading processes interact with each other, as well as language background’s relationship to 
these reading processes in the domain of L2 Chinese reading. 
1.7 Organization of the Dissertation 
This dissertation is organized as follows. Chapter 2 reviews the relevant linguistic and 
cognitive literature on the nature of Chinese orthography, Chinese character-character processing 
skills, strategy use, and the previously observed differences between Chinese heritage language 
learners (HLLs) and foreign language learners (FLLs) in the contexts of L1 and L2 Chinese 
reading. It also presents the dissertation’s research questions, and an initial model of L2 Chinese 
reading. Chapter 3 provides detailed descriptions of the present study’s participants, 
measurement materials, analysis methods, and procedures. Chapter 4 reports the results of the 
analyses, organized according to the research questions; synthesizes the study’s findings in light 
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of previous research; and suggests possible explanations for trends seen in the data. Finally, 
Chapter 5 summarizes the findings of the study and its limitations, and suggests avenues for 
future research.  




This chapter focuses primarily on prior studies of L2 Chinese reading, although some 
literature on L1 Chinese reading has also been included due to its substantial influence on L2 
Chinese reading research. The chapter begins with a general introduction to Chinese 
orthography; this is followed by a review of L2 Chinese reading processes, which include lower-
level Chinese character-recognition skills and higher-level strategy use. Although language 
background is regarded as a higher-level processing variable, character-recognition skills and 
strategy use can only co-occur with one type of language background, meaning that character-
recognition skills and strategy use are nested in the variable of language background. Due to its 
nesting nature, the variable of language background is discussed in its own section that follows 
the review of the literature on character-recognition skills and strategy use. After this, the chapter 
summarizes prior research findings on the reading of Chinese as an L1, as a foreign language 
(FL), and as a heritage language (HL), with detailed discussion of the component skills involved; 
and lastly, it sets forth the present study’s hypothesized reading-processing model for L2 Chinese 
reading and the related research questions. 
2.1 Chinese Script 
The tendency among scholars of L1 and L2 Chinese reading to focus on lower-level 
processing, especially Chinese-character recognition (e.g., McBride-Chang & Ho, 2000; Perfetti 
& Dunlap, 2008; Shu & Anderson, 1999; Wang, Spencer, & Xing, 2009), could be related to the 
weak grapheme-phoneme correspondence (GPC) of Chinese characters, which applies to both 
the Simplified Chinese characters used in Mainland China and the Traditional Chinese characters 
used in Taiwan. Unlike Western letters, most Chinese characters encode both phonetic and 
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semantic information (Ho, Yau, & Au, 2003), with those that include both often being termed 
compound characters. Sub-character units of these compounds typically encode phonetic 
components on the right-hand side of a character, while semantic information is denoted by a 
semantic radical that is generally located on the left-hand side. 
Although beginning Chinese readers are, in addition to Chinese characters, supplied with 
pinyin – an English-alphabet system indicating the pronunciation of characters – more proficient 
readers mainly rely on phonetic components when decoding unfamiliar Chinese characters. 
Pinyin of a character’s pronunciation consists of three parts: an initial, a rime, and a tone mark. 
An initial is a consonant, whereas the basic phonological element of a rime is a vowel, 
sometimes accompanied by another vowel with additional one or two consonants added before 
and/or after it (Ye, 2008). Take the pinyin of the character  (sōng in pinyin, ‘pine’) as an 
example. S denotes the initial consonant of the pronunciation, ong denotes the rime, and a tone 
mark is on the main vowel of the rime, which is o in this example.  
The challenge of accessing character pronunciation through phonetic components is that 
such components often only reveal approximate pronunciations of the character, such as its rime. 
Semantic radicals, on the other hand, offer a relatively more reliable indication of a character’s 
semantic category. For example, the compound character  (sōng in pinyin, ‘pine’) is written 
with the character ( (mù ‘trees, woods’) as the semantic radical on the left side, and the 
character  (gōng ‘fair, equitable, public’) as the phonetic component on the right side, 
providing an approximate pronunciation of the character (sōng) – in this case, the rime ōng. 
There are approximately 800 phonetic components and 200 semantic radicals (Ho, Yau, 
& Au, 2003). As suggested by the example given in the previous paragraph, many of the 
phonetic components and the semantic radicals can also be stand-alone characters. On the other 
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hand, some of the phonetic and semantic units are not stand-alone characters, which are termed 
stroke patterns, and the stroke patterns, as well as stand-alone characters, are assigned to 
particular positions within characters that readers are required to notice. The combining of 
phonetic components and semantic radicals into compound characters commonly follows one of 
two patterns: left-right and top-bottom (Ho, Yau, & Au, 2003; Shen & Bear, 2000). For instance, 
the regular positions of semantic radicals (, , , and are on the left, the right, the top, and 
the bottom of characters, respectively. Sub-character units with correct forms and positional 
regularity are fundamental to be recognized as correct Chinese characters. In the example  
(shān, ‘Cunninghamia, China Fir, a conifer’), the semantic radical( and the phonetic 
component 
 occupy their regular positions. To form another character that combines the same 
phonetic component with the semantic radical (denoting garment, clothes and clothing), the 
correct configuration is  (shān, ‘garment, jacket with open slits in place of sleeves’), again 
with the semantic radical on the left and the phonetic component on the right. To place 
 on the 
left, the top, or the bottom violates the rules of positional regularity, even though the form of the 
stroke pattern is correct. 
Because a Chinese character is often a morpheme, a Chinese word can consist of one to 
six Chinese characters, but most Chinese words comprise two (Shen & Bear, 2000). A given 
morpheme often has more than one meaning, but when it is combined with one or more other 
morphemes, the resultant word has only one meaning. Take 	(sōngshù, ‘pine tree’) as an 
example. The word is composed of two morphemes,  (sōng, ‘pine’) and 	shù, ‘trees’). 
Similarly,  (sōngmù), which consists of the morphemes ‘pine tree’ and ‘trees, wood’, means 
‘pine wood’; and the words 	(shānshù) 
(chènshān) mean ‘China Fir tree’ and 
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‘shirt, or blouse’, respectively. In these three words,	,, and 	, the semantic radical 
of all six characters is ‘trees, woods’), indicating the broad semantic category, but the more 
refined semantic information is provided by characters, or morphemes, after readers have 
recognized that 	and 	 refer in some way to trees, due to the presence of the morpheme
	. Similarly,  (‘[of garments] against the skin, to line, lining’) and
‘garment, jacket with 
open slits in place of sleeves’) provide more semantic information than the semantic radical 
for clothes and clothing does, when one is seeking to decode the meaning of the word 

(‘shirt, blouse’). 
2.2 L2 Chinese Reading Processes 
In light of the aforementioned descriptions of Chinese characters and writing system, I 
can now introduce the component skills involved in reading Chinese texts. As noted earlier, 
many scholars regard reading as an interactive process that involves a combination of lower-
level and higher-level processes, multiple reading skills, textual information, and a reader’s prior 
knowledge (for reviews, see Grabe, 2009; Hudson, 2007, Stanovich, 2000). Lower-level 
processing denotes word recognition skills, including phonology processing, orthography 
processing, morphology processing, and lexical access, whereas higher-level processing means 
comprehension skills, such as building text and situation models of texts, skimming, scanning for 
main ideas, making inferences, and predicting incoming text content (Grabe, 2009; Hudson, 
2007). 
Regardless of whether researchers are examining the reading of Chinese as an L1, L2, or 
HL, they have strongly emphasized lower-level processing (e.g., for bilingual L1 children: 
McBride-Chang & Kail, 2002; Shu, et al., 2003; Tong & McBride-Chang, 2010; for Chinese 
HLLs and FLLs: Everson, 1998; Lü & Koda, 2011; Shen & Ke, 2007). Lower-level processing is 
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a necessary aspect of reading comprehension; however, it is insufficient in owe of itself. In other 
words, reading comprehension can be driven by word recognition, but automatic comprehension 
is not guaranteed by effective lower-level processes alone. Moreover, a person’s mental 
resources can be consciously relocated to monitor and redress interruptions to her/his 
comprehension (Hudson, 2007), and such conscious effort is often defined as reading-strategy 
use (Grabe, 2009; Hudson, 2007; Phakiti, 2003, 2008; Purpura, 1997). In sum, this dissertation 
aims to arrive at a more interactive model of L2 Chinese reading, by including both lower- and 
higher-level processing and taking into consideration the interactions between processing skills, 
texts, and readers. 
2.2.1 Lower-level processing. Word-recognition skills are regarded as lower-level 
because they are usually the first challenges faced by beginning readers; and it is noteworthy that 
the label “lower” does not mean that these skills are easier to master than higher-level ones. 
When encountering any written script, readers must be able to make connections between the 
written symbols (graphemes), their oral pronunciation (phonemes), and words’ meanings. The 
faster and more automatically such linkages are made, the lower the processing load on the 
reader’s working memory, thus releasing the remaining working memory for higher-level 
processing (Grabe, 2009; Hudson, 2007). Investigations of Chinese word recognition have 
tended to focus on three main categories of lower-level processing skills: orthography, 
phonology, and morphology (Perfetti & Tan, 1999). However, this dissertation considers the 
lower-level skills particularly related to reading Chinese characters, which are ortho-phonology, 
ortho-semantics, and morphology. Ortho-phonology and ortho-semantic skills are included to 
better reflect the decoding process of Chinese-character recognition and its relationship with L2 
Chinese reading. Investigating both of these skills allows me to examine how test-takers access 
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sub-character levels of information for character recognition. Morphology processing, 
meanwhile, provides more refined and accurate information about a given word than semantic 
radical does (Tong & McBride-Chang, 2010). 
2.2.2 Higher-level processing. In contrast to lower-level approaches’ usual focus on the 
crucial role of word-recognition skills in reading comprehension, higher-level ones emphasize 
the cognitive activities involved in reading comprehension, such as integrating printed 
information and weaving pieces of this information into a coherent understanding of a passage 
(Grabe, 2009; Hudson, 2007). In addition to forming adequate comprehension, strategy use is 
another important factor for fluent reading (Grabe, 2009; Grabe & Jiang, 2014; Hudson, 2007; 
Phakiti, 2003, 2008; Purpura, 1997; Schoonen, Hulstijn, & Bossers, 1998).When individuals’ 
comprehension levels are sufficient to the reading tasks at hand, their reading-processing is so 
rapid and automatic that they are aware neither of it nor of the cognitive activities involved – 
collectively, reading skills – which include selecting information, analyzing, reconstructing, and 
evaluating newly formed understandings. On the other hand, comprehension that is insufficient 
to the reading purpose necessitates conscious repair, and the process is no longer automatic, but 
controlled (Cohen, 2014; O’Malley & Chamot, 1990; Oxford, 2011). Two higher-level variables, 
strategy use and language background, are discussed in the following two sections. 
2.2.2.1 Strategy use in L2 reading. Prior to discussing the possible role of strategy use in 
L2 Chinese reading, I will first introduce relevant L2 studies that have investigated the 
importance of strategy use as a higher-level process; then, prior studies that have focused on 
Chinese-reading strategies using other theoretical frameworks, such as Bernhardt’s L2 reading 
processes (1991) in the studies of Everson & Ke (1997) and Lee-Thompson ( 2008) and 
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Oxford’s L2 learning strategies (1990) in Sung’s study (2011) will be dealt with in the following 
three sections of Chinese reading as an L1, L2, and HL. 
Based on information-processing theories, when the automatic process described above is 
interrupted, cognitive activities are activated in an attempt to best utilize the limited-capacity 
working memory to process the information most crucial to the reading purpose. The main 
distinction between reading-processing skills and reading strategies therefore relates to the 
concepts of automaticity and consciousness. In other words, when cognitive activities are 
employed in automatic reading processing, with little conscious effort required to facilitate 
reading comprehension, these activities are referred to as reading skills; but when the same 
mental activities are activated in an attempt to mend reading comprehension, they are defined as 
reading strategies (Cohen, 2014; Grabe, 2009; Phakiti, 2003; Purpura, 1997; Urquhart & Weir, 
1998). 
When investigating the relationship between reading-test performance and strategy use, 
Purpura (1997, 1999) and Phakiti (2003, 2008) also examined the construct of strategy use while 
taking reading tests. Taken as a whole, their findings suggest that reading strategies can be 
divided into two categories: cognitive and metacognitive. Cognitive strategies are mental 
activities used for comprehending passages (e.g., identifying main ideas and authors’ attitudes, 
translation, prediction, and inferencing), memorizing information without generating fresh 
understanding of the targeted part (such as by rereading, repeating, note taking, or paraphrasing), 
and retrieving relevant prior knowledge (such as one’s own prior experience, or grammatical 
rules). Metacognitive strategies, in contrast, are mental activities used for planning (such as goal-
setting and arriving at overviews of tasks), monitoring (e.g., noticing comprehension failures or 
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errors, double-checking comprehension), and evaluating comprehension (by assessing levels of 
difficulty, self-testing, and evaluating test performance and accuracy). 
Adopting Purpura’s (1999) construct of cognitive and metacognitive strategies, Phakiti 
(2008) investigated the relationship between strategic competence and reading-test performance. 
He created a reading test divided into two parts, a gap-filling test targeting lexical, structural, and 
discourse knowledge, and a multiple-choice reading-comprehension test targeting the 
identification of main ideas, details and inferences. The results suggested a stable construct of 
strategy-use for test-takers with differing test performances and across two test settings (i.e., 
mid-term vs. final exams), although the factor loadings of these strategies varied for examinees 
with higher and lower test scores, and for the two test settings. Both studies (Phakiti, 2008; 
Purpura, 1999) support a unidirectional reading model in which metacognitive strategies regulate 
cognitive-strategy use to facilitate performance on the fill-in-blank test, which in turn contributes 
to performance on the passage-comprehension test. 
In terms of the relationship between strategy use and reading-test performance, the 
former has been found to explain between 12% and 30% of the total variance in the latter (i.e., 
12% for cognitive strategies and 22% for metacognitive strategies in Phakiti, 2003; 30% of 
cognitive strategies in Test 1 in Phakiti, 2008; and 12.5% for memory, retrieval, and monitoring 
strategies together in Song, 2005). Although a positive correlation between strategy use and 
reading-test performance was also found (Phakiti, 2003, 2008; Purpura, 1999; Song, 2005), the 
relationships between individual strategies and test performance were more profound. Purpura 
(1999), for instance, identified a positive relationship between the use of metacognitive strategies 
and reading-test scores, as well as a negative relationship between the use of memory strategies 
and scores. Based on data collected from 161 participants using Purpura’s (1999) strategy 
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questionnaire, Song (2005) found similar complicated relationships between strategies and 
reading-test performance. Her exploratory factor analysis and regression analysis results 
indicated that monitoring and retrieval strategies were positively correlated with reading-test 
performance, while memory strategies were again negatively correlated with it, confirming 
Purpura’s original finding. 
2.2.3 Language background. In this study, language background serves as a grouping 
variable, differentiating readers into two broad categories – FLLs and HLLs – along with some 
sub-categories of Chinese HLLs. It is important to differentiate HLLs from FLLs in foreign-
language classrooms in the United States for three reasons. First, many HLLs have early and 
ample exposure to aural input in the target language in natural settings, such as in their homes 
and within communities where the language is widely spoken, resulting in better pronunciation, 
larger vocabulary sizes, and better informal registers than FLLs have (Kagan & Dillon, 2008; 
Lynch, 2003; Montrul, 2010, 2013; O’Grady, Lee, & Lee, 2011). Second, HLLs are likely to 
exhibit better morphosyntactic intuition, although it has been noted that their morphosyntactic 
knowledge is more procedural and less declarative, due to the natural contexts in which they 
acquire the target language (Montrul, 2012; Zhang, 2014). Thus, HLLs may not be able to 
transfer their procedural morphosyntactic understanding into test performance, to the extent that 
testing requires declarative knowledge of the target language that has been developed via formal 
instruction in it (Montrul, 2012). Third, HLLs’ dominant languages begin to shift to the 
mainstream language at school age and increasingly so in subsequent years, leading to 
incomplete acquisition of their home language (Montrul, 2010; O’Grady, Lee, & Lee, 2011); 
indeed, many HLLs do not develop age-appropriate language proficiency in terms of vocabulary, 
grammar, and literacy in their home languages, and only a handful are able to reach advanced 
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proficiency in all four language skills, which are listening, speaking, reading, and writing 
(Benmamoun, Montrul, & Polinsky, 2010; Montrul, 2010, 2012, 2013). Accordingly, even 
though HLLs exhibit some linguistic advantages over FLLs, HLLs’ utterances often incorporate 
vocabulary and grammar that would be more expected in young children. 
In addition to noting their differences from FLLs, it is also important to recognize that 
HLLs are a heterogeneous and diverse group (Valdés, 2005). Kondo-Brown (2005) investigated 
the language profiles of four groups of Japanese-language learners, three consisting of HLLs and 
one of FLLs, and found that the only learners who differed significantly from the others were 
HLLs with more than one Japanese-speaking parent. Such a result indicates that the importance 
of parents’ language use at home may be higher than that of other caregivers, such as 
grandparents and other relatives. 
In addition to language use at home, diversity among HLLs can be identified in terms of 
their target languages’ various regional vernaculars. Usually, the concept of “dialect” is socially 
constructed, rather than linguistically defined (Ortega, 2013; Valdés, 2005). Noticing the 
diversity brought to language classes by HLLs with various dialect backgrounds, researchers 
have found important differences in language use between the dominant dialects being taught 
and other less-dominant dialects spoken in these students’ homes (for Arabic, see Albirini, 
Benmamoun, & Saadah, 2011; for Chinese, Wiley, 2008 and Wong & Xiao, 2010; and for 
Spanish, Villa, 1996). 
For her research on Chinese HLLs in the United States, He followed Valdés (2000) in 
defining a Chinese HLL as “a language student who is raised in a home where Chinese is spoken 
and who speaks or at least understands the language and is to some degree bilingual in Chinese 
and in English,” and is “English-dominant with no or limited reading/writing ability in Chinese” 
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(He, 2006, p. 1). On the one hand, these definitions create a space for Chinese HLLs from less-
dominant dialects in language classes, but on the other, they ignore the vast linguistic differences 
between Chinese dialects. 
The overlooking of differences among such dialects is related to the fact that the term 
“Chinese,” as applied to language, is an overarching concept including all the dialects spoken by 
ethnic Han people in China (DeFrancis, 1984). However, the English term “dialect” is 
misleading in this case, insofar as it is a loose translation of fāngyán in Mandarin, which in fact 
means regional speech (DeFrancis, 1984); and the difference between one region’s fāngyán and 
another’s can be tremendous. Chao (1947, p. 5) describes the difference between Mandarin and 
Cantonese as similar to that between English and Dutch, despite Cantonese being regarded as a 
Chinese dialect rather than as a separate language. Most often, the “Chinese” taught in American 
Chinese-language programs is Mandarin, the dominant dialect, but many other Chinese dialects 
are actually not intelligible to Mandarin speakers. Therefore, Chinese HLLs whose home 
fāngyán are not Mandarin tend to have difficulties in comprehending spoken Mandarin in class. 
The issue of low mutual intelligibility between fāngyán is further complicated by the 
existence of two written scripts used by Chinese people, the Simplified characters and the 
Traditional characters. For example, a Cantonese speaker might fail to comprehend Mandarin 
directions given orally, and yet be able to read the class textbook. 
To supplement prior definitions and reflect the low mutual intelligibility between 
fāngyán, He (2006, p. 3) further divided Chinese HLLs into two categories with three subgroups 
in each, as follows:1 
1. Mandarin is the learner’s home fāngyán or is comprehensible to home fāngyán speakers 
                                                
1 The term “dialect” in the original description has been replaced with fāngyán to reflect the low level of mutual 
intelligibility between Mandarin and the other regional speeches. 
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a. The classroom script is the same as the home script (i.e., both use Traditional or 
Simplified characters) 
b. The classroom script differs from the home script (i.e., Traditional is used in class 
and Simplified at home, or vice versa) 
c. There is no home literacy in Chinese 
2. Mandarin is unintelligible to home fāngyán speakers 
a. The classroom script is the same as the home script (i.e., both use Traditional or 
Simplified characters) 
b. The classroom script differs from home script (i.e., Traditional is used in class and 
Simplified at home, or vice versa) 
c. There is no home literacy in Chinese 
In comparison to HLLs of other languages, the typical HLLs of Chinese are those whose 
home fāngyán is Mandarin and whose home script is the Simplified character script would have 
the greatest advantage because their spoken vernacular and character script are the same as the 
ones taught and valued in most Chinese language programs. On the other hand, when being 
classified as Chinese HLLs, other fāngyán speakers often experience difficulties related to their 
limited Mandarin exposure (Kelleher, 2008; Li & Duff, 2008; Wiley, 2008), and researchers 
have suggested that other fāngyán-speaking Chinese learners should be recognized as a subgroup 
of Chinese HLLs who exhibit different learning characteristics than their Mandarin-speaking 
counterparts (Man-HLLs) (Lee, 1996; Li & Duff, 2008; McGinnis, 1996; Wiley, 2008; Wong & 
Xiao, 2010). Scholars (Hendryx, 2008; Li & Duff, 2008) have suggested that other fāngyán-
speaking Chinese HLLs are likely to have lower oral skills and better literacy skills than Man-
HLLs do.  
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Among other fāngyán-speaking Chinese HLLs, Cantonese is one of the most commonly 
spoken fāngyán in countries in North America, the Pacific, and Southeast Asia (Bradley, 1992; 
Norman, 1988), and was the first fāngyán formally taught in the United States (He, 2008). Most 
Cantonese-speaking Chinese HLLs (Can-HLLs) are descendants of people from Guangdong 
Province and the surrounding areas such as Hong Kong and Macau, which have a long history of 
migration to other countries. Considering the differences within the group of Chinese HLLs and 
the large population of Can-HLLs enrolled in Chinese language programs in North America, this 
study considers Man-HLLs to be the most advantaged subgroup and chooses Can-HLLs as a 
fāngyán-speaking subgroup to represent Chinese HLLs’ intragroup variation. 
In light of the aforementioned characteristics of Chinese HLLs, it was decided that the 
present study should examine language background as a higher-level processing variable. 
Specifically, this would be achieved through including three groups of Chinese-language 
learners, 1) a group of Man-HLLs whose parents are all Mandarin native speakers, 2) a group of 
Can-HLLs whose parents are all Cantonese native speakers, and 3) a group of English-speaking 
FLLs whose parents are all English native speakers. It is expected that, among all types of 
Chinese-language learners, these Man-HLLs would have the most access to background 
knowledge of the target language, both linguistically and culturally, while the FLLs would likely 
have the least access. 
2.3 Reading Chinese as a First Language 
Many scholars who investigate Chinese reading development often assume that advanced 
character-recognition processing skills initiate rapid and automatic character recognition, leading 
to successful Chinese-character reading, and thence to sentence- and passage-reading 
comprehension (e.g., Cheung, Chan, & Chong, 2007; Koda, Lü, & Zhang, 2008). A parallel line 
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of investigations of both L1 and L2 Chinese reading, likewise focused on lower-level 
approaches, uses character-recognition processing skills as indicators of Chinese reading ability 
(e.g., Cheung et al., 2007; Koda, 2002; Tong & McBride-Chang, 2010). 
Because the focus of the present research is on readers’ abilities to connect phonemes, 
graphemes, and meanings when processing Chinese texts, only orthography and morphology 
processing skills are included in its investigation of lower-level reading processing. It also 
further divides orthography processing skills into ortho-phonology and ortho-semantics skills, to 
reflect the characteristics of Chinese orthography. 
Several scholars have found orthography and morphology processing skills to be 
significantly correlated with L1 Chinese character reading comprehension (Cheung et al., 2007; 
Li, Anderson, Nagy, & Zhang, 2002; Shu, et al., 2003; Tong, 2008). In Li et al.’s (2002) 
investigation of Chinese first and fourth graders’ reading development, the combination of 
phonology-, morpheme-, and ortho-semantics processing skills explained approximately 40% of 
the variance in L1 comprehension (39.3% for first grade and 46.9% for fourth grade).2 The same 
research also suggest that morphology processing skills play a more important role than 
phonology knowledge does in reading comprehension, and that as L1 readers grow older, 
morphology processing skills become more important for reading comprehension (explaining 23% 
of comprehension variance for first graders, but 38% for fourth graders). 
Although Li et al. (2002) did examine morpheme- and ortho-semantics processing 
abilities, it should be noted that they grouped both of these skill sets into a single category, 
“morphology processing skills”, and therefore did not take into account the difference between 
the semantic information provided by a Chinese character and a semantic radical. Especially in 
                                                
2 The number of first-grade participants who completed each instrument ranged from 84 to 303, and the number of 
fourth-grade participants from 109 to 305. 
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light of the fact that studies investigating the role of character-recognition skills in Chinese 
reading development often have divergent views regarding morphology processing skills, it 
seems advisable to consider radical knowledge separately from such skills, even though both 
provide semantic information in the decoding process. 
In a more refined study of character-recognition development, Tong (2008) set 12 tasks 
to explore the evolving constructs of phonology, orthography, morphology, and sub-character 
processing skills.3 The participants were recruited from three age groups: kindergarteners (n = 
199) as pre-readers, second graders (n = 172) as beginning readers, and fifth graders (n = 165) as 
advanced readers. The results of SEM suggested a strong influence of print-experience on the 
development of Chinese-character recognition. For pre-readers, the four variables clustered into 
two groups, one tested orally and the other one tested through print. For beginning readers, a 
four-construct model emerged, indicating their burgeoning abilities to process the information 
from morphology, orthography, and sub-character configuration to achieve Chinese-character 
recognition. For advanced readers, a two-construct model was supported, in which morphology, 
orthography, and sub-character skills functioned similarly, and these three types of skills 
interacted with each other to a large extent, and only phonology skills functioned differently 
from the other three types. Following from my general discussions of lower- and higher-level 
processes, this section and the next comprise a more detailed examination of these processes 
with respect to reading Chinese as an L1, an FL, and an HL; and in each of these sections, 
character-recognition skills are discussed first, followed by strategy use. 
                                                
3 In Tong’s (2008) study, phonology skills were measured using a syllable- and syllable onset deletion task, a rhyme 
production task, and a tone detection/discrimination task. Morphology skills were measured via a homographic 
discrimination task, a morphological-construction and homophone-production task, and a morpho-grammar 
derivation task. Orthography-processing skills were measured using a stroke-pattern position task, a visual 
configuration judgment task, and a character decision task. Sub-character skills were measured by an ortho-semantic 
awareness task, an ortho-phonetic awareness task, and a semantic-picture-mapping task. 
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2.3.1 Ortho-phonology processing skills. Chinese L1 children become aware of the 
orthographic composition and the functions of phonetic components and radicals as early as the 
age of six (Li et al., 2002; Shu & Anderson, 1999; Tan & Perfetti, 1997; Tong, 2008). Moreover, 
they are able to extract phonological information before being explicitly taught about the 
underlying rules (Cheung & Ng, 2003; Tzeng, 2002). Shu and Anderson (1999) observed 
Chinese children’s ability to analyze phonetic components when encountering unfamiliar 
characters, indicating the early importance of ortho-phonology processing skills. 
In a more recent regression-analysis study, Cheung et al. (2007) found ortho-phonology 
processing skills to be significant predictors of reading comprehension and the ability to read 
aloud among 88 Chinese L1 children aged from 9 to 11.6 years old. After controlling for the 
effects of age, nonverbal IQ, and working memory, these children’s ortho-phonology processing 
skills contributed approximately 5% of the unique variance in Chinese reading comprehension 
and 7% of the unique variance in Chinese reading aloud. In the same study, ortho-phonology 
processing skills also shared 10% of total variance with Chinese reading comprehension, based 
on simple correlation. 
Studies of bilingual Chinese children have revealed that, while the contribution of ortho-
phonology processing skills to Chinese reading comprehension is significant, it is not as strong 
as its contribution to English reading comprehension (Tong, 2008; Tong & McBride-Chang, 
2010). Tong and McBride-Chang (2010) suggested that this difference was related to the lower 
GPC of Chinese, which might lead the processing of Chinese characters to depend less on 
phonetic components than the processing English words does. 
2.3.2 Ortho-semantics processing skills. Research suggests that Chinese children 
actively apply their radical knowledge when decoding unfamiliar characters to determine their 
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meaning, and when reading sentences (Cheung et al., 2007; Feldman & Siok, 1999; Li et al., 
2002; Nagy, Kuo-Kealoha, Li, Anderson, & Chen, 2002; Shu & Anderson, 1999). When asked 
to choose the character most similar to a target character, the Chinese children studied by Chen 
(2003) tended to select one with the same radical as the target character, rather than the same 
phonological component. This suggests that Chinese children prefer ortho-semantic cues over 
ortho-phonological ones in character recognition. Other studies have confirmed the important 
roles of semantic radicals in character recognition and Chinese reading comprehension (Cheung 
et al., 2007; Li et al, 2002). Cheung and colleagues’ (2007) abovementioned investigation of the 
contributions of ortho-phonological and ortho-semantics processing skills to Chinese reading 
aloud and Chinese reading comprehension found that the latter type of skills explained 8% and 7% 
of their unique variance, respectively, after controlling for the variables of age, nonverbal IQ, 
and working memory. In addition, ortho-semantics processing skills shared 12% of total variance 
with Chinese reading comprehension, based on simple correlation. Although both ortho-
phonological and ortho-semantics processing skills seemed to be of limited utility for predicting 
Chinese reading comprehension, their contributions (based on the results of multiple regression, 
controlled for age) were only less than the contribution of nonverbal IQ, and larger than the 
contribution of working memory. 
2.3.3 Morphology processing skills. Morphology processing skills, which are the skills 
used to determine the meaning of unfamiliar characters and words in contexts, have been 
described as strongly predictive of Chinese reading comprehension (Ku, 2000; Kuo & Anderson, 
2008; Li et al., 2002; Tong, 2008). Ku (2000) reported that for L1 Chinese second to sixth 
graders, morphology processing skills4 were significantly correlated with both vocabulary 
                                                
4 While morphology skills were examined orally in Tong’s 2008 study, paper-and-pencil testing was used by Ku 
(2000). Therefore, extra caution is necessary when comparing morphology skills data across the two studies. 
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knowledge (rxy between 0.5 and 0.6, p < 0.05) and Chinese reading comprehension (rxy between 
0.6 and 0.75, p < 0.05), and that these skills continued to change across the entire age range of 
the children in the study. 
However, based on the results of hierarchical regression analyses in the same study, Ku 
(2000) also found that the unique contribution of morphology processing skills to Chinese 
reading comprehension decreases markedly over time: from 32.1% in second grade to 6.5% in 
sixth grade, after controlling for vocabulary knowledge. Given the improvement in the 
participants’ performance of morphology tasks across grades, the decreasing unique variance of 
morphology skills may be explained by a large covariance with some other general 
comprehension ability, such as vocabulary knowledge or the comprehension ability required for 
the task of re-ordering sentences. Ku’s explanation based on covariance with other skills was 
supported by Tong’s aforementioned 2008 study, in which morphology skills were grouped with 
or correlated to other lower-level processing skills. 
Similar covariance between morphology skills and other reading skills were found by 
Hu’s (2013) study of third and fifth graders, which found that oral morphology skills were 
significantly correlated with vocabulary knowledge, phonology skills, and Chinese character 
recognition (rxy between 0.3 and 0.45, p < 0.05). Such skills also explained approximately 2% 
and 5% of unique variance in Chinese reading comprehension for the two age groups, 
respectively. 
2.3.4 Strategy use. In an investigation of the relationship between metacognitive strategy 
use and reading comprehension among 304 Chinese sixth graders, Chan and Law (2003) used a 
metacognitive-strategy questionnaire covering cognitive strategies, self-regulation, and Chinese 
comprehension. They observed that those children with better comprehension scored higher on 
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the other sections of the questionnaire than those with lower comprehension levels; and, using 
hierarchical multiple regression, they found a positive but insignificant correlation between 
strategy-use and Chinese reading comprehension. In conclusion, Chan and Law (2003) suggested 
that strategy-use facilitates literal and inferential comprehension for L1 Chinese children. 
However, the authors did not analyze cognitive strategies and self-regulation separately, and 
their complete metacognitive strategy questionnaire was not provided in the article. On the whole, 
it seems that a more refined categorization would be better able to uncover the construct of 
strategy use. 
2.4 Reading Chinese as a Foreign Language 
English-speaking learners of Chinese as a foreign language (CFLLs) often struggle with 
its unfamiliar orthographic features (Everson, 2011), and when decoding Chinese characters they 
may rely too heavily on ortho-phonology processing skills developed through English reading 
(Perfetti & Dunlap, 2008). According to Everson (2011), additional challenges for CFLLs 
include their limited exposure to Chinese texts include relatively small vocabulary size, limited 
spoken fluency when beginning to read, and a lack of background knowledge of the target 
language, target culture, and discourse structure.  
To investigate the influences of language background on Chinese-character recognition 
and production, Ke (1998) recruited 59 English-dominant CFLLs and 84 Chinese HLLs enrolled 
in first-year Chinese courses at nine American universities. At the end of the first year, the 
participants completed a character-recognition task and a character-production task. Their scores 
on the two tasks showed no significant group differences. Ke concluded that the home linguistic 
input that the Chinese HLLs received was insufficient to allow them to significantly outperform 
CFLLs in terms of Chinese-character development. 
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In another study, Everson (1998) recruited 20 CFLLs who had studied Chinese for two 
complete years and whose native languages used alphabetic orthographies. The participants were 
asked to pronounce Chinese characters and provide their meanings in English. Much like L1 
Chinese children (Tong & McBride-Chang, 2010), these beginning CFLLs were able to connect 
pronunciation and meaning to the orthographic representations. Everson therefore suggested that 
beginning CFLLs are able to establish GPC even with low-GPC Chinese characters, and that 
they do not rely on rote memorization to learn Chinese characters. 
 When reviewing L2 Chinese learning-strategy research, Jiang and Cohen (2012) found 
that most of the examined strategies related to identifying character- and word meanings. Shen 
(2013) divided character-learning strategies into two categories: cognitive and metacognitive. 
The former are related to memorizing and analyzing character configuration, and applying rules 
to the learning of new characters. Metacognitive strategies, on the other hand, are related to 
evaluating learning errors and planning future learning accordingly. In other words, character-
learning strategies involve far more than character-recognition processing skills. Likewise, Li 
(1998) found – based on qualitative data collected from open-ended questionnaires, structured 
interviews, and reading/thinking-aloud tasks – that beginning CFLLs took account of 
orthographic similarity, syntactic acceptability, and semantic acceptability when deciphering 
unfamiliar Chinese words. 
Two other studies based on participants’ verbal reports following thinking-aloud 
protocols (Everson & Ke, 1997; Lee-Thompson, 2008) found that intermediate-level CFLLs 
were able to apply various cognitive and metacognitive reading strategies, such as making 
assumptions about a text’s genre and possible topics, and making inferences based on a limited 
number of known words or context clues. Regarding the use of cognitive strategies in particular, 
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Everson and Ke (1997) found that more advanced participants demonstrated better 
phonological/grapheme decoding, word recognition, and morphology processing skills, and were 
able to apply more reading strategies, and apply them more effectively, than less advanced 
participants were. In terms of metacognitive strategies, the advanced participants were able to 
monitor their comprehension, identify problems with it, and make adjustments to repair these 
problems by using strategies such as focusing on the article title or repeated phrases, rereading, 
and assessing the importance of unfamiliar words. Along the same lines, participants in Lee-
Thompson’s (2008) study frequently reported purposefully monitoring and repairing their word-
level comprehension, implying that word recognition may be at the center of lower- and higher-
level processing for intermediate CFLLs. 
Some pedagogy studies have explored the advantages of instruction in radical knowledge 
(e.g., Shen & Ke, 2007; Wong, 2011; Xu, Chang, & Perfetti, 2014) and found that grouping 
characters with the same radicals (Xu et al., 2014), explicit instruction in analyzing radical 
meanings (Shen & Ke, 2007; Wong, 2011), and applying radical knowledge to word recognition 
(Shen & Ke, 2007) all facilitate the learning and retention of character knowledge among both 
CFLLs and Chinese HLLs. 
As previously discussed, CFLLs are challenged by the unfamiliarity of Chinese 
characters, Chinese’s weak GPC, and their own lack of background knowledge in the target 
language, target culture, and discourse structure (Everson, 2011; Lee-Thompson, 2008). 
Although they are able to systematically apply character knowledge (Shen & Ke, 2007; Wong, 
2011; Xu et al., 2014), they are likely to rely more on ortho-phonological cues than on ortho-
semantic ones (Everson & Ke, 1997; Lee-Thompson, 2008; Wong, 2011). Additionally, 
cognitive and metacognitive strategies are both implemented during Chinese reading processing; 
L2 CHINESE READING & LANGUAGE BACKGROUND 
 31 
and much like English-language learners, less advanced CFLLs adopt fewer reading strategies, 
and do so with less success, than advanced CFLLs do (Everson & Ke, 1997). 
2.5 Reading Chinese as a Heritage Language 
Chinese HLLs in English-speaking countries usually develop English literacy at school 
while continuing to develop their Mandarin literacy at home and/or at weekend schools (Koda, 
Zhang, & Yang, 2008; Xiao, 2008). Studies indicate that most Mandarin literacy activities are 
related to weekend schooling, and the most common activities include completing Chinese 
homework, reading Chinese textbooks, and preparing for Chinese vocabulary quizzes (Lü & 
Koda, 2011; Xiao, 2008; Zhang & Koda, 2011). Activities not related to weekend school, such as 
visiting bookstores or libraries, or reading Mandarin newspapers alone and with parents, were 
less common. Due to their limited amount of linguistic input and literacy support, Chinese HLLs 
are likely to encounter more difficulties in developing their lower-level processing in Chinese 
reading than L1 children. Similar findings were reported in Mu’s (2014) study based on survey 
data collected from 230 Chinese HLLs: socioeconomic status, contacts with Chinese-speaking 
relatives, age of immigration, and Chinese use at home together explained 74% of the variance in 
self-reported Mandarin proficiency. However, Mu’s inclusion of formal education in Mandarin 
did not explain additional variance in the multiple-regression formula. 
Other studies indicate that, due to limited written input and literacy support and the weak 
GPC of Chinese orthography, early exposure to Mandarin may not be as supportive a factor in 
literacy development for young Man-HLLs as for young HLLs of other languages (e.g., Everson, 
2011; Ke, 1998; Koda, Lü, & Zhang, 2008; Lü & Koda, 2011; Xiao, 2006). To uncover how 
young Chinese HLLs develop bi-literacy, Koda, Zhang, and Yang (2008) investigated the 
correlations between the reading-comprehension skills, on the one hand, and the ortho-semantic 
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and morphology processing skills of third- to fifth-grade Chinese HLLs (n = 23, n = 20, n = 16, 
for Grades 3, 4, and 5 respectively). The results did not show that early exposure to Chinese 
script helped develop Chinese reading skills, either in terms of character-recognition skills or in 
terms of Chinese reading comprehension. Based on the results of 10 tasks that were assigned to 
all three age groups, limited improvement in ortho-semantic and morphology processing skills 
could be found across age groups; comprehension-task performance, however, was significantly 
and positively correlated with increases in the participants’ ages. That being said, the descriptive 
statistics of the total comprehension scores suggest that this age benefit was relatively small, 
with accuracy rates of 0.31 (SD = 0.19), 0.32 (SD = 0.18), and 0.48 (SD = 0.27) for the third-, 
fourth-, and fifth-grade groups respectively. Taken as a whole, Koda, Zhang, and Yang’s results 
suggest that early exposure to Chinese texts may aid certain morphology skills for Chinese 
HLLs, but that this benefit is not significant. The study findings indicate interrupted lower-level 
processing, which would further suggest that English-dominant Chinese HLLs need to rely 
heavily on other higher-level skills and reading strategies which are developed through English 
reading to repair their Chinese comprehension, just as CFLLs do (Koda, Zhang, & Yang, 2008). 
Similar findings were reported by Lü and Koda (2011), who investigated how home 
literacy support facilitates Chinese-character recognition among young Chinese heritage 
children. The authors measured their 37 participants’ Chinese-character recognition abilities 
using oral-vocabulary, ortho-phonological, and character-naming tasks. They then divided the 
participants into two groups: those who read Chinese texts with their parents or by themselves 
more than twice a week were defined as High-in-Chinese (n = 10), and those who did so less 
than twice a week were defined as Low-in-Chinese (n = 27). Although the High group performed 
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better at Chinese oral vocabulary knowledge and real Chinese character naming than the Low 
group did, the difference was not statistically significant. 
These two studies (Koda, Zhang, & Yang, 2008; Lü & Koda, 2011) suggest some 
features of reading Chinese as an HL. First, it is clear that individuals’ development of age-
appropriate Chinese reading proficiency requires more intense and consistent home literacy 
support than doing Chinese homework twice a week can provide. Second, although there was a 
positive relationship between character naming and home literacy support, the relationships 
among character-recognition skills, age, and home literacy support were less clear, and may be 
insignificant. Third, in order to compensate for their interrupted lower-level processing in 
reading Chinese, English-dominant Chinese HLLs may apply higher-level skills and strategies 
that have been developed through English reading. 
To better understand the influence of language background on strategy use when learning 
Chinese characters, Sung (2011) conducted a multivariate analysis of variance (MANOVA) 
study on 61 Chinese HLLs and 73 CFLLs using Oxford’s (1990) Strategy Inventory for 
Language Learning (SILL). The results suggested that those who had learned more than two FLs 
made greater use of cognitive strategies than did those who had learned fewer than two FLs5 (p < 
0.001, η2 = 0.12), and that CFLLs made more use of metacognitive strategies than Chinese HLLs 
did (p < 0.001, η2 = 0.11). Sung concluded that Chinese HLLs were better at utilizing their 
familial resources through social strategies in their HL learning, but also less likely to adopt 
cognitive and metacognitive strategies, precisely because their main purpose in learning Chinese 
was to strengthen their familial and cultural connections, and not to promote their literacy skills. 
                                                
5 Four participants who had learned Chinese as their L2 were excluded from the analyses in the study. 
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2.6 Proposed Model of Reading Chinese 
The present dissertation conceives of L2 Chinese users as active test-takers who have 
developed various reading skills to facilitate their test performance, rather than as passive 
processors who are bounded by their limited vocabulary size. In other words, whenever 
automatic character recognition does not occur, these readers are able to consciously and actively 
retrieve relevant prior knowledge and regulate their limited mental resources in ways that 
facilitate reading comprehension. Accordingly, this investigation focuses on the contribution of 
three kinds of reading-processes to reading-test performance. These are 1) character-recognition 
ability, to tap into lower-level processing, and 2) reading strategies and 3) reading 
comprehension ability, representing two distinct kinds of higher-level processing. In addition to 
the three kinds of reading skills, language background is operationalized as a source of 
background knowledge; and it serves as a grouping variable when assessing its effect on L2 
Chinese reading.  
Three common sub-tests have been chosen to assess L2 Chinese reading comprehension 
ability: a multiple-choice grammar test, a fill-in-the-blank cloze test, and a multiple-choice 
passage-comprehension test. Guided by prior literature regarding Chinese-character development 
among monolingual and bilingual children (Cheung et al., 2007; Li et al., 2002, Tong, 2008), this 
dissertation investigates how ortho-phonology, ortho-semantics, and morphology processing 
skills facilitate character recognition, and how it later contributes to reading comprehension 
ability. 
Also as suggested by previous research (Purpura, 1999; Phakiti, 2008), strategy use is 
held to be composed of metacognitive and cognitive strategies. The former regulate the latter, 
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which in turn affect readers’ reading comprehension, and thus their general reading-test 
performance. 
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This dissertation’s preliminary model of L2 Chinese reading, shown in Figure 1, is 
centered around reading comprehension ability and indicates hypothesized relationships between 
such ability and measures of a reader’s character-recognition ability and strategy use. The 
language-background element is missing from this model, as the model itself is nested in 
language background. Likewise, group differences in character-recognition skills, strategy use, 
and reading-test performance will be examined before the hypothesized model of L2 Chinese 
reading. The participants in this research are CFLLs, Man-HLLs, or Can-HLLs. 
2.7 Research Questions 
1. To what extent can language background explain the variance in performance on the reading 
comprehension test, the character-recognition test, and strategy-use survey? 
2. Across the three groups of participants, what are the relationships between test performance 
of the reading comprehension test, character-recognition test-taker perception of strategy-use 
while taking the reading test? 
3. Across the three groups of participants, to what extent do character-recognition versus 
strategy use factors affect test performance of the reading test? 
  




3.1 Description of the Research Phases 
After the instruments had been developed, two pilot studies were conducted followed by 
the main study. The first pilot study was designed to ensure the answer keys were acceptable for 
native speakers. The second pilot study was to evaluate the item difficulties for the target 
population and to delete items which were too difficult or too easy. After the measurement 
instruments were calibrated, recruiting emails were sent out for the main data collection. 
Recruiting emails were sent out to program administrators and instructors whose Chinese 
language programs offer intermediate and advanced language courses, such as the second and 
third year Chinese at the university level. Email recipients were asked to distribute recruitment 
flyers to their students who might meet the recruiting criteria. Chinese language learners who 
were interested in participating in the study could access the tests on an online platform. The two 
recruiting steps were implemented to decrease the chance of unqualified participants taking the 
test, and especially to avoid robotic responses developed for collecting monetary compensation 
through participating in online surveys. In the subsequent data analysis stage, profile analysis 
was implemented to answer the first research question. This study also utilized SEM to evaluate 
the hypothesized model shown in Figure 1, as a means of answering the second and third 
research questions. 
3.2 Data-Collection Procedures 
As previously mentioned, data were collected in two phases: two small-scale pilot 
sessions and a larger-scale data collection phase. Descriptions of data-collection procedures and 
the methods of analysis adopted in each phase are provided below. 
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3.2.1 Small-scale pilot studies. Pilot sessions were conducted with two samples: one 
consisting of five highly educated native speakers of Mandarin, and the other of 11 Chinese 
language learners with intermediate or advanced Chinese reading levels. In the study, the 
intermediate level was defined as being able to read basic narrative and descriptive passages 
related to personal and social topics, and the advanced level was defined as being able to read 
conventional narrative and descriptive passages and being able to identify the main ideas, facts 
and supporting details of the texts (Swender, Conrad, & Vicars, 2012). A concise version of the 
test, containing only the reading test and the Chinese character test, was administered to the pilot 
group of native speakers. In this phase, the reading test consisted of 20 multiple-choice items 
focused on grammar, a cloze subtest with two passages, containing 20 blanks, and a passage-
comprehension test with five passages, each with four multiple-choice items. In the cloze subtest, 
each blank contained only one character. Seven characters separated each blank. The Chinese 
character test had 10 multiple-choice items for each of the three subtests. This first pilot session 
was carried out in May 2015. 
In the first pilot session, to ensure the quality of the test, the multiple-choice items that 
did not receive the same responses from all five native speakers were revised and re-
administered to the same native-speaking participants. This revision process continued until all 
five participants chose the same option. However, the fill-in-the-blank cloze test underwent 
different revision procedures. All the responses provided by the five native speakers were 
regarded as correct answers for purposes of the main study. 
After revising the test items, convenience sampling was used to recruit 11 Chinese 
language learners with target reading levels; this group took the complete test with all the four 
parts of the study. The responses to the reading test and the character-recognition test were 
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analyzed further. Items whose facilities were higher than 0.8 (indicating that they were too easy 
for the target participants) or lower than 0.3 (indicating that they were too difficult) were 
excluded from the final version of the measurement instruments. The responses to the language-
background and strategy-use surveys were glanced over and no unusual responses were spotted. 
Reliability coefficients, calculated as Cronbach’s alpha, of the reading test, the character-
recognition test, and the six strategy types were summarized in Table 1. Considering the small 
numbers of test takers and items, some reliability coefficients are low, especially the alarmingly 
low reliability of memory strategies, which was zero. Memory strategies in the survey include 
interpreting hidden ideas, translating, summarizing the main information, and rereading the text. 
The zero reliability may reflect the unclear reading goals and purposes for the participants, 
leading to inconsistent use of memory strategies. However, considering the empirical support of 
memory strategies found in the studies of Phakiti (2008) and Purpura (1997), this strategy type 
was remained in the survey. 
Table 1 
Reliability Coefficients of the Second Pilot Session 
N = 11 k Reliability 
Grammar 8 0.49 
Cloze 12 0.86 
Passage 10 0.78 
Comprehending 4 0.92 
Memory 4 0.00 
Retrieval  5 0.38 
Planning 6 0.76 
Monitoring 5 0.63 
Evaluating 6 0.61 
Ortho-Phono 4 0.91 
Ortho-Semantic 4 0.57 
Morpheme 5 0.64 
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3.2.2 Main data collection. After the measurement instruments were finalized, recruiting 
emails were sent out for the main data collection phase from September 2015 to March 2016. 
Recruiting emails were sent out to program administrators and instructors whose Chinese 
language programs offer classes at the target proficiency levels, such as the second year Chinese. 
In the emails, recipients were asked to distribute recruitment flyers to their students who might 
meet the recruiting criteria; and interested students could access the online tests through the url 
link listed in the recruitment flyer. To participate in the main study, participants had to be at least 
16 years old, have English as their dominant language, and be able to read a passage containing 
more than 250 Chinese characters (either in Simplified or Traditional characters). Additionally, 
participants were solicited to be members of one of three groups. 
1. CFLLs: participants who were native speakers of English, and both of whose parents 
were native speakers of English. 
2. Man-HLLs: participants whose strongest language was English, and both of whose 
parents were native speakers of Mandarin. 
3. Can-HLLs: participants whose strongest language was English, and both of whose 
parents were native speakers of Cantonese. 
Recruiting emails were sent through the Chinese Language Teachers Association (CLTA) 
in the United States, the American Council on the Teaching of Foreign Languages (ACTFL), and 
the Canadian Association of Applied Linguistics, as well as over 30 individual Chinese-language 
programs in California, Florida, Georgia, Hawaii, Illinois, Kansas, Maryland, New Jersey, New 
York, Ohio, Oregon, Rhode Island, Texas, Vermont, Utah, British Columbia in Canada, and 
Singapore. 
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3.3 Measurement Instruments 
 Before taking the test, each participant was shown a consent form for this study, and was 
notified that checking the “Submit” box at the end of the test indicated their agreement to 
participate in the study. The online session was divided into four sections: a language-
background survey, a reading test, a strategy-use questionnaire, and a Chinese-character 
recognition test. The four sections were presented to all participants in the particular order, 
shown in Table 2 (see Appendix A for the complete test). 
Table 2  
Structure of Measurement Instruments 
Test Subtest 
Language Background Survey 





Strategy Use Survey   
Chinese-Character Test Ortho-Phonological 
 
Ortho-Semantic 
  Morpheme 
 
3.3.1 Language-background survey. The language-background survey consisted of 
questions regarding the participant’s age; birthplace; years of learning Chinese and the type(s) of 
setting in which it was learned; years lived in a Chinese-speaking country; dominant language(s) 
and the dominant language(s) of her/his parents; amount of Mandarin use at home; self-
assessment of their proficiency in listening, speaking, reading and writing, and experience of 
learning languages other than her/his own. 
3.3.2 Reading test. This test consisted of three subtests. First, multiple-choice items 
targeted learners’ Chinese grammar; second, a fill-in-blank cloze subtest targeted their general 
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linguistic knowledge of Chinese; and third, a passage-comprehension subtest targeted their 
reading comprehension skills. After revising the measurement instruments based on the results of 
the second pilot study, the grammar subtest had eight items, the cloze subtest had 12, and the 
passage-comprehension subtest, 10. 
The grammar rules examined in the grammar subtest were selected from levels four to six 
of the 2013 Hanyu Shuiping Kaoshi (Chinese Proficiency Test) (Hanban/Confucius Institute, 
n.d., retrieved on January 2, 2015); two mock Test of Proficiency-Huayu (TOP) for advanced 
and superior reading (Steering Committee for the Test Of Proficiency-Huayu, n.d., retrieved on 
January 2, 2015). Although the grammar rules were chosen from the exams, the prompts and 
options were newly designed for the current study by the researcher. All questions were 
presented with both simplified and traditional characters so test takers were able to read the 
version they were most familiar with. The grammar subtest was designed to measure the 
participants’ use of grammatical rules/constraints and phrasal verbs, as shown in Table 3. 
Table 3  




Grammatical rules and constraints  in basic comparison construction 
	 as a classifier for combs 
 as a question marker for yes/no questions 
 to mean “regarding, with regards to”  
verb verb to indicate that an action happens 
briefly		 ,,(chuānchuān kàn “put on 
the cloth for a short while”) 
verb +  to indicate an action is completed
Phrases .… “unless” 

…
 “rather than” 
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The passages in the passage-comprehension subtests were selected from levels four to six 
of the 2013 Hanyu Shuiping Kaoshi (Chinese Proficiency Test) (Hanban/Confucius Institute, 
n.d., retrieved on January 2, 2015); a mock Test of Proficiency-Huayu (TOP) for advanced 
reading (Steering Committee for the Test Of Proficiency-Huayu, n.d., retrieved on January 2, 
2015); the 2007 Advanced Placement Chinese exam (College Board Advanced Placement 
Program, 2009); and a news story from People’s Daily (Ye & Dong, 2011). However, the 
reading-comprehension questions were newly created by the researcher for use in this study. All 
questions were presented with both simplified and traditional characters.  
The passage-comprehension subtests consisted of five passages, ranging from 340 to 430 
characters. Their topics included an exchange of email with parents, news articles about Chinese 
college education and job-searching by overseas returnees to China, Chinese mythology, and 
scientific exploration in Antarctica. The comprehension questions were designed to examine four 
main comprehension skills: scanning for explicit information, skimming for gist, connecting 
explicit information, and drawing inferences. Table 4 summarizes the types of questions in this 
subtest. 
The two passages in the cloze part of the test were adopted from digital, interactive 
material developed by Fleming, Hiple, and Ning (2002) for use as a textbook for a third-year 
online course in Chinese reading and writing at an American university. Both passages contained 
between 120 and 140 Chinese characters; one was about a scenic attraction in China, and the 
other about highway systems. This subtest was included to measure participants’ ability to 
comprehend texts drawing on their vocabulary and grammar knowledge.6 
 
                                                
6 When the cloze subtest was first developed, the blanks targeted knowledge of vocabulary, grammar, pragmatics, 
and discourse. However, after deleting blanks with item difficulties that were too high and too low, only blanks 
targeting vocabulary and grammar knowledge remained. 
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Table 4 
Types of Questions Asked in the Passage-Comprehension Subtest 
Question type Explanation Example 
Skimming for gist These questions asked 
participants to identify answers 
that correctly summarize the 
main idea of the whole passage. 
Which of the following best 
describes the overall goal of the 




These questions asked 
participants to identify answers 
about specific details mentioned 
in the passage. 
According to the article, how do 
Chinese college students differ 
from college students in Europe 




These questions asked 
participants to identify answers 
by connecting explicit details in 
the passages. 




These questions asked 
participants to identify answers 
that were not specified in the 
passages, based on other details 
that were. 
What can we know about ? 
 
3.3.3 Strategy-use survey. The strategy-use survey was adopted from a previous study 
(Phakiti, 2008) with minor changes matching the features of Chinese reading. The survey was 
designed to gain an understanding of the strategies the participants used while they were taking 
the reading test. There were 30 statements about such strategies, which the participants rated on a 
4-point Likert scale, with the following values: “Strongly agree,” “Agree,” “Disagree,” and 
“Strongly disagree.” Degrees of dis/agreement of certain strategy-use was adopted because 
Tseng, Dörnyei, and Schmitt (2006) argue that the perceived strategy-use frequency cannot be 
viewed as an interval variable and a dis/agreement scale tapping into personal attitude may be 
more appropriate for Likert-scale strategy-use surveys. Test takers were asked to answer the 
strategy-use survey immediately after the reading test, to help ensure that their responses 
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reflected their online strategy use when taking the reading subtests rather than their 
understanding of their own strategy use for general language learning contexts. Developed based 
on information-processing theories, the cognitive and metacognitive strategies were both 
included in the strategy-use survey, with the former type including strategies aimed at 
comprehension, memorization of the text, and retrieving prior knowledge, while the 
metacognitive type consisted of strategies used for planning, monitoring, and evaluating reading 
comprehension (Phakiti, 2008). Table 5 presents the strategy composites used in the survey. 
 
Table 5 
Taxonomy of the Cognitive and Metacognitive Strategies Covered by the Strategy-
Use Survey 
Category Strategy k Item Nos. 
Cognitive 
Comprehending 4 7, 8, 9, 10 
Memory 4 11, 12, 13, 15 
Retrieval 5 14, 16, 17, 18, 19 
Metacognitive  
Planning 6 1, 2, 3, 4, 5, 6 
Monitoring 5 20, 21, 24, 29, 30 






The comprehending strategies include cognitive activities related to understanding the 
content and the relationship between ideas in the passage, predicting the following content before 
reading, and analyzing the author’s intention. The memory strategies are related to interpreting 
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the hidden ideas, translating the text to L1, summarizing the main ideas, and re-reading the 
passage when inadequate comprehension occurs. The retrieval strategies are related to relating 
the passage to prior knowledge, identifying the importance of the information, guess meaning of 
unfamiliar words based on context clues and Chinese-character knowledge, and applying learned 
grammar rules. 
The planning strategies are related to clarifying and planning steps before reading, setting 
reading goals, being aware of how well the original plans are accomplished after reading, and 
skimming thorough comprehension questions before answering them. The monitoring strategies 
are related to time management, monitoring the progress of taking the reading test, and 
monitoring one’s own concentration, affective, and comprehension status. The evaluating 
strategies are related to evaluating comprehension quality, test performance, test progress, 
original reading plans, and reading goals, adjust reading speed, and test-taking speed, and correct 
misunderstanding. 
3.3.4 Chinese-character test. The Chinese character test consisted of ortho-phonological, 
ortho-semantic, and morpheme subtests. In the ortho-phonological subtest, a pseudo-character 
made up of two real characters was presented at the beginning of each item, and the participants 
were asked to choose the option with the closet pronunciation to it, from among another the three 
options. A correct answer was the phonetic component of the pseudo-character and a distractor 
was the semantic radical of the pseudo-character, and another distractor was a character with a 
similar shape to the target pseudo-character. 
 In the ortho-semantic subtest, a drawing of something that does not exist in the real world 
was presented at the beginning of each item, and the participants were asked to choose the option 
that best described it. Three types of drawing were included: insects, wooden objects, and 
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luminous or flaming objects, representing three semantic radicals. Each item included three 
options, each of which was a pseudo-character made up of two real characters. To successfully 
complete this task, a participant would need to know the semantic radicals representing the 
drawing and their positions as semantic radicals. Again, two distractors were presented in the 
options: 1) a pseudo-character with the same sub-character components as the correct answer, 
but violating the rules of positional regularity; and 2) a pseudo-character containing the same 
character as the phonetic component of the correct answer. 
 The morpheme subtest was designed to assess the participants’ knowledge of characters’ 
multiple meanings. Each item consisted of three words that shared one character, and this target 
character was located in the same position within the three options. The participants were asked 
to identify the option whose shared character had the meaning that differed the most from those 
of the other two options. For example, the three words in one item were 	 (kāishǐ, “to start”), 
	 (kāixué, “school opening”), and 	 (kāichē, “to drive”). The correct answer was 	 




This section presents the participants’ responses to the language-background survey, and 
the following section summarizes their responses to the reading test, the strategy-use survey, and 
the character-recognition test. As I was examining the responses, it became clear from the 
descriptive statistics that the participants who identified their parents as native speakers of 
English, should be further subdivided into Singaporean Chinese Mother-Tongue Language 
Learners (Singaporean CMTLLs) and CFLLs even though the study design originally included 
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only the three participant groups mentioned in the previous section. In Singapore, although 
English is the official language for all Singaporeans, there are three other “mother tongue” 
languages for students to learn at school (Ministry of Education, Singapore, 2016a, 2016b). In 
other words, the term “mother tongue” in the Singaporean setting does not necessarily indicate 
the participants’ L1 or home language. On the other hand, considering the large population of 
ethnic Chinese living in Singapore (Department of Statistics Singapore 2015), it would be safe to 
assume that Mandarin Chinese would be accessible outside of language classes and for the 
Singaporean participants who identified their parents as native speakers of English, Mandarin 
Chinese in Singapore would be different from a foreign language. As such, the term Singaporean 
CMTLLs is used to reflect the unique multi-lingual context of Singapore even though they 
identified their parents as native speakers of English. After data screening, 85 participants were 
left in the sample. The descriptive statistics of their language background are summarized in 
Tables 6 to 9. 
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Table 6 
Summary of Participants’ Birthplaces 
Birthplace n Canada China Germany Hong Kong Singapore Taiwan USA NA 
Singaporean 
CMTLLs 14 0% 0% 0% 0% 100% 0% 0% 0% 
CFLLs 19 0% 0% 5% 0% 0% 0% 89% 5% 
Man-HLLs 38 8% 8% 0% 0% 5% 29% 50% 0% 
Can-HLLs 14 7% 7% 0% 7% 7% 0% 71% 0% 
Total 85 5% 5% 1% 1% 20% 13% 54% 1% 
 
Table 7 
Previous Mandarin Learning Experience, in Years 
 n 
Age AoAa Chinese Weekend School Secondary School College 
 
M (SD) M (SD) M (SD) M (SD) M (SD) 
Singaporean 
CMTLLs 14 18.00 (0.85) 0.00 (0.00) 6.31 (6.17) 4.93 (0.26) 0.25 (0.60) 
CFLLs 19 21.85 (8.02) 0.06 (0.34) 0.83 (1.01) 1.63 (1.45) 1.76 (1.86) 
Man-HLLs 38 24.03 (7.19) 1.95 (3.37) 3.63 (3.96) 1.64 (2.27) 0.41 (0.89) 
Can-HLLs 14 22.93 (4.95) 0.36 (0.89) 1.54 (3.46) 1.39 (1.63) 1.54 (1.66) 
a. AoA: age of arrival in an English-speaking country 
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As Table 6 indicates, just over half the participants were born in the United States (n = 
46, 54%). Among these American participants, Man-HLLs made up the largest group, at 19 or 
41.3%; CFLLs the second largest, at 17 or 37%; and Can-HLLs the smallest, at 10 participants or 
21.7% of the American total. In contrast to American participants, most Singaporean participants 
were CFLLs, which might at first seem counter-intuitive, given the substantial population of 
ethnic Chinese there. However, English has been used as a lingua franca in Singapore since the 
era of British rule, so it is understandable that most Singaporean participants identified their 
parents as native speakers of English. Among those participants born in China and Taiwan, all 
but one were identified as Man-HLLs, and most of Can-HLLs (n = 10, 71%) were born in the 
States.  
As shown in Table 7, the four groups’ average ages ranged from 18.00 to 24.03 years. 
Among those who were in China, German, and Taiwan, most moved to an English-speaking 
country when aged younger than one year. However, the mean and standard deviation of Man-
HLLs age of arrival in an English-speaking country (AoA) were slightly higher than those of the 
other three groups. In general, Singaporean CMTLLs had spent the longest studying Chinese in 
weekend schools and secondary schools, and Man-HLLs the second longest. CFLLs who were 
not from Singapore (CFLLs) had spent the least time studying in a Chinese weekend school, in 
terms of mean and standard deviation. Although Can-HLLs seemed to have studied Chinese 
longer than CFLLs had, the difference was not substantial. 
With regard to the time spent studying Chinese in secondary school, Singaporean 
CMTLLs reported the longest duration. The likely reason for this is that Singaporeans take 
another language in addition to English, as required by the Mother Tongue Language (MTL) 
policy (Ministry of Education, Singapore, 2016a). This “requires all students … to study their 
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respective official MTL: Chinese, Malay and Tamil” in elementary school onward (Ministry of 
Education, Singapore, 2016b). Table 8 summarizes participants’ Mandarin use at home. It shows 
that Singaporean CMTLLs and Man-HLLs reported more Mandarin use with their parents than 
with their grandparents, and more than 30% of Man-HLLs reported that they always used 
Mandarin with their grandparents and other relatives. For all four groups of participants, 
Mandarin use with siblings was lower than with other family members, and between 43% and 
79% of the participants in the four groups reported that they did not speak Mandarin with their 
siblings at all. 
Table 8 
Summary of Mandarin Use at Home 
  Mandarin use at home  











(n = 14) 
Always 0% 7% 0% 43% 7% 0% 
Very Often 0% 0% 0% 7% 21% 14% 
Often 21% 21% 0% 21% 14% 14% 
Sometimes 43% 43% 50% 7% 21% 50% 
Not at all 36% 29% 43% 14% 29% 21% 
Missing 0% 0% 7% 7% 7% 0% 
CFLLs  
(n = 19) 
Always 0% 0% 0% 0% 0% 0% 
Very Often 5% 0% 0% 5% 0% 0% 
Often 0% 0% 0% 0% 0% 0% 
Sometimes 11% 16% 26% 0% 0% 11% 
Not at all 84% 84% 74% 95% 100% 84% 
Missing 0% 0% 0% 0% 0% 5% 
Man-HLLs  
(n = 38) 
Always 34% 34% 5% 66% 63% 53% 
Very Often 26% 24% 8% 11% 11% 11% 
Often 18% 21% 21% 11% 8% 13% 
Sometimes 18% 16% 21% 3% 3% 11% 
Not at all 3% 5% 42% 8% 13% 5% 
Missing 0% 0% 3% 3% 3% 8% 
Can-HLLs  
(n = 14) 
Always 0% 0% 0% 7% 0% 7% 
Very Often 0% 0% 0% 0% 7% 0% 
Often 7% 14% 0% 0% 0% 0% 
Sometimes 36% 21% 21% 0% 0% 21% 
Not at all 57% 64% 79% 86% 86% 64% 
Missing 0% 0% 0% 7% 7% 7% 
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In sum, of the four groups, Man-HLLs reported the highest level of Mandarin use at 
home, and more than a third of them stated that they always spoke Mandarin with their parents. 
In addition, despite compulsory MTL education, and having spent the longest studying Mandarin 
of any of the four groups, about a third of Singaporean CMTLLs reported that they did not use 
Mandarin with their parents at all, and about 40% of them did so only sometimes. 
Unsurprisingly, less than one-fifth of CFLLs used Mandarin with their parents, while Can-HLLs 
demonstrated the lowest overall level of Mandarin use at home. 
Although self-reported proficiency is not an accurate indicator of actual proficiency, it is 
useful in understanding participants’ confidence in their language skills. Self-reported Mandarin 
proficiency is therefore included in Table 9. Aligned with their Mandarin use at home, Man-
HLLs’ assessment of their proficiency was the highest, with Singaporean CMTLLs second; 
CFLLs and Can-HLLs reported similar self-assessed proficiencies summarized in Table 9. When 
comparing the four language skills across the four participant groups, listening was scored 
highest, followed by speaking, reading, and writing. 
In Table 9, among these four skills, the low self-assessment of Chinese reading may 
relate to the perceived challenge of learning to reading Chinese texts. For example, only around 
60% of Singaporean CMTLLs rated their Chinese reading as proficient, and none rated it as 
exemplary, despite all of them having had more than 10 years of Mandarin learning. Similarly, 
less than half of Man-HLLs evaluated themselves as proficient or exemplary Chinese readers. In 
comparison to Singaporean CMTLLs and Man-HLLs, CFLLs and Can-HLLs’ self-assessment of 
their Chinese reading ability was even lower: with around 11% of CFLLs and no Can-HLLs 
rating themselves as proficient. 
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Table 9  
Summary of Self-Report Mandarin Proficiency 
 
  Mandarin proficiency in 
    Listening Speaking Reading Writing 
Singaporean  
CMTLLs  
(n = 14) 
Exemplary 0% 0% 0% 0% 
Proficient 79% 50% 57% 43% 
Developing 21% 50% 29% 43% 
Minimal 0% 0% 14% 14% 
None 0% 0% 0% 0% 
CFLLs  
(n = 19) 
Exemplary 0% 0% 0% 0% 
Proficient 16% 16% 11% 11% 
Developing 68% 68% 79% 63% 
Minimal 11% 11% 11% 26% 
None 5% 5% 0% 0% 
Man-HLLs  
(n = 38) 
Exemplary 32% 29% 18% 11% 
Proficient 53% 47% 29% 18% 
Developing 16% 24% 37% 47% 
Minimal 0% 0% 16% 13% 
None 0% 0% 0% 11% 
Can-HLLs  
(n = 14) 
Exemplary 0% 0% 0% 0% 
Proficient 14% 14% 0% 7% 
Developing 79% 64% 71% 29% 
Minimal 7% 21% 29% 64% 
None 0% 0% 0% 0% 
 
3.5 Subtest Scores of the Four Groups 
The boxplots of subtest scores for the four groups of participants are presented in Figures 
2, 3, and 4, with Figure 2 covering the three reading subtests, Figure 3 the six strategy types, and 
Figure 4 the three character-recognition subtests. The corresponding descriptive statistics appear 
in Tables 10, 11 and 12. 
3.5.1 Subtest scores in the reading test. As shown in Figure 2, the Singaporean CFLL 
group included two extreme values (relative to other members of the same group), but these two 
values fell in the range of three standard deviations from the mean of the 85 participants. Also, 
the grammar distribution for Singaporean CMTLLs is not visible because of its minimal standard 
deviation (0.07). Singaporean CMTLLs had the highest means among the four groups and across 
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the three subtests; they also had the smallest standard deviations, indicating that they gave more 
uniform responses on each subtest in comparison to the other three groups. Man-HLLs had the 
second-highest subtest means, but their standard deviations showed a wider distribution than 
those of Singaporean CMTLLs and CFLLs. Among the three subtests, CFLLs scored higher in 
the grammar and passage-comprehension subtests than the cloze test. Although the cloze subtest 
was the most difficult one for the four groups, CFLLs’ scores were the lowest and most 
positively skewed of all four groups’ distributions. 
 
 
Figure 2. Boxplots of the reading subtests 
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Table 10 
Descriptive Statistics for the Reading Subtests 






CMTLLs 0.88 (0.07) 0.66 (0.17) 0.67 (0.24) 
CFLLs 0.53 (0.23) 0.18 (0.30) 0.48 (0.25) 
Man-HLLs 0.71 (0.27) 0.50 (0.37) 0.61 (0.28) 
Can-HLLs 0.60 (0.24) 0.31 (0.28) 0.53 (0.31) 
 
3.5.2 Subtest scores in the strategy-use survey. As can be seen from Figure 3 and Table 
11, the distributions of self-reported strategy-use of the six strategy types were narrower (in 
comparison to the group distributions of the reading subtests). In terms of group means, 
comprehending, retrieval, and monitoring strategies were the strategies most commonly reported 
by Singaporean CMTLLs, CFLLs, and Man-HLLs. Among the four groups, Can-HLLs reported 
the least strategy use – although such a difference may have been minimal and statistically 
nonsignificant. It should be noted that in Figure 3, the asterisks indicate the extreme values 
within each group, but not within the sample as a whole. 
 




Figure 3. Boxplots of strategy use. Comp. = comprehension strategies, Plan. = planning 
strategies, Monitor. = monitoring strategies, Eval. = evaluating strategies. 
 
Table 11 
Descriptive Statistics for Strategy-Use Survey 












CMTLLs 3.14 (0.34) 2.91 (0.32) 3.23 (0.29) 2.75 (0.35) 3.01 (0.42) 2.79 (0.19) 
CFLLs 3.34 (0.50) 2.92 (0.55) 3.26 (0.36) 2.81 (0.58) 3.15 (0.40) 2.89 (0.43) 
Man-HLLs 3.07 (0.46) 2.81 (0.37) 3.03 (0.31) 2.87 (0.40) 2.94 (0.44) 2.85 (0.36) 
Can-HLLs 2.82 (0.29) 2.95 (0.29) 3.03 (0.38) 2.79 (0.35) 3.01 (0.32) 2.81 (0.40) 
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3.5.3 Subtest scores in the character-recognition test. Figure 4 and Table 12 
summarize the scores of the three character-recognition subtests for the four participant groups. 
In terms of the means of the ortho-phonological and ortho-semantic subtests, Singaporean 
CMTLLs did not show any clear advantage over the other three groups, as they had in the 
reading subtests. In the ortho-phonological subtest, while all four groups had similar means, 
Singaporean CMTLLs and CFLLs showed narrower distributions than Man-HLLs and Can-
HLLs did. In the ortho-semantic subtest, although Singaporean CMTLLs had a slightly higher 
mean than the other three groups, the differences between Singaporean CMTLLs and the other 
three groups may not be statistically significant. Moreover, Man-HLLs’ boxplot demonstrated 
the narrowest distribution among the four groups, which is less clear based on its descriptive 
statistics. In the morpheme subtest, Singaporean CMTLLs had the highest mean and smallest 
standard deviation, and Man-HLLs had a wider distribution than Singaporean CMTLLs did 
although Man-HLLs’ mean and standard deviation were similar to those of Singaporean 
CMTLLs. 
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Figure 4. Boxplots of the character-recognition subtests. OrthoP = ortho-phonological subtest, 
OrthoS = ortho-semantic subtest. 
 
Table 12 
Descriptive Statistics for the Character-Recognition Subtests 
 






CMTLLs 0.57 (0.20) 0.61 (0.28) 0.81 (0.18) 
CFLLs 0.57 (0.29) 0.47 (0.36) 0.44 (0.26) 
Man-HLLs 0.61 (0.34) 0.59 (0.31) 0.74 (0.26) 
Can-HLLs 0.55 (0.39) 0.52 (0.36) 0.54 (0.28) 
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In sum, in terms of test performance across the 12 subtests, Singaporean CMTLLs had 
higher mean scores in the reading subtests and the morpheme subtest than the other three groups 
did; but they had no such advantage in the strategy-use and character-recognition subtests. In 
general, the four groups reported similar use of the six strategies and performed similarly on the 
two ortho-subtests. Based on the above descriptive statistics and boxplots, it can be seen that 
Singaporean CMTLLs had considerable similarity to Man-HLLs as language learners, despite 
having stated that both of their parents were native speakers of English. Such similarity may 
result from Singaporean CMTLLs’ greater access to Mandarin than typical CFLLs (or even 
HLLs) have in the United States and Canada. 
3.6 Data Analysis for the Main Study 
This section first reviews the present study’s data-analysis and data-screening procedures, 
then presents the results of reliability analysis of the subtests, and concludes with explanations of 
the statistical methods implemented to answer the three research questions. 
3.6.1 Data-analysis procedures. The data were first screened to ensure that they met the 
assumptions of the chosen statistical analyses. Although the main goal of the study was to 
examine common constructs of L2 Chinese reading across language learners’ various language 
backgrounds, the 12 variables were first divided into the reading test, strategy-use survey, and 
the character-recognition test, and then the extent of group differences were examined with three 
profile analyses to answer the first research question. Given that multiple comparisons were 
made with a relatively small sample (n = 85), the Results and Discussion chapters that follow 
focus on interpreting effect sizes caused by group differences, rather than on significance values 
(p value). 
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After answering the first research question, single-group SEM was adopted to answer the 
second and the third research questions, using the hypothesized model shown in Figure 1 
presented in Chapter 2. This model conceptualizes the character-recognition skills as a construct 
of 1) lower-level processing skills, 2) the comprehension skills examined in common reading 
tests as a construct of higher-level processing skills, and 3) strategy-use as another construct of 
higher-level processing skills. 
3.6.2 Data screening. At the end of the main data-collection period, 132 participants had 
taken the test, but 90 participants were left after data screening. First, the researcher checked 
submissions’ IP addresses and responses, in order to delete any multiple submissions made by 
the same individual, as well as submissions by participants who were unlikely to be English-
dominant and/or those who reported no proficiency in Chinese reading. Specifically, the deletion 
criteria were 1) responses that emanated from the same IP addresses; 2) participants who said 
they were not born in an English-speaking country but had moved to an English-speaking 
country as adults for less than 10 years, i.e., after 2006; 3) participants who reported having no 
proficiency in Chinese reading; and 4) participants who failed to answer a substantial number of 
questions in the language-background survey, the reading test, or the strategy-use survey. 
Next, the data-screening procedures recommended by Tabachnick and Fidell (2012) were 
followed, as summarized in Table 13. Univariate descriptive statistics were checked and no out-
of-range values were found; all means and standard deviations were plausible. The four 
univariate outliers were detected and shown in Table 13, and these outliers were all in the 
strategy-use survey which may be related to the smaller standard deviations in the six strategy 
variables. 
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Table 13 
Checklist for Screening Data (cited from Tabachnick & Fidell, 2012, p. 91) 
1	  Inspect univariate descriptive statistics for accuracy of input 
 a Out-of-range values 
 b Plausible means and standard deviations 
 c Univariate outliers 2  Evaluate amount and distribution of missing data: deal with problem 3  Check pairwise plots for nonlinearity and heteroscedasticity 4  Identify and deal with non-normal variables and univariate outliers 
 a Check skewness and kurtosis, probability plots 
 b Transform variables (if desirable) 
 c Check results of transformation 5  Identify and deal with multivariate outliers 
 a Variables causing multivariate outliers 














a Reading Test   Strategy-Use Survey   Chinese-Character Test 
Grammar Cloze Passage   Comp.b Memory Retrieval Planning Monitor.c Eval.d   OrthoPe OrthoSf Morpheme 
Univariate outliersg     
 
      
    
Man-HLL USA 24 0 0.75 0.17 0.20  1.00 2.50 3.00 3.50 3.60 2.83  0.25 0.50 0.80 
Man-HLL USA 28 0 0.88 0.75 0.80  2.25 1.50 3.00 3.17 3.20 1.50  0.75 1.00 1.00 
Man-HLL Canada 19 0 1.00 0.92 0.60  1.50 1.75 2.40 1.50 2.00 1.50  0.75 0.50 1.00 
Can-HLL China 23 4 1.00 1.00 0.50  2.00 2.25 1.80 1.33 1.80 1.50  1.00 0.75 1.00 
Multivariate outliersh     
 
      
 
   
Can-HLL Hong Kong 20 0 1.00 0.75 1.00   3.25 3.25 4.00 4.00 2.20 3.00   0.50 0.75 1.00 
• AoA= age of arrival in an English-speaking country 
• Comp.= comprehending strategies 
• Monitor.= monitoring strategies 
• Eval.= evaluating strategies 
• OrthoP= ortho-phonological task 
• OrthoS= ortho-semantic task 
• The threshold of univariate outliers is three standard deviations away from the mean. 
• The threshold of multivariate outliers is p<0.001 using Mahalanobis distance (D).	
 




All the test takers with missing data were deleted from the dataset. Pairwise scatterplots, 
shown in Figure 5, were checked for nonlinearity and heteroscedasticity. In Figure 5, the 
pairwise scatterplots were shown on the upper side with the corresponding Pearson correlation 
coefficients on the lower side. Nonlinearity and low correlations were identified in some 
scatterplots. According to Tabachnick and Fidell (2012), a sample size as small as the one used 
in the present study could lead to nonlinearity and endanger the power of the comparisons. 
Therefore, when interpreting the results of comparisons, it should be borne in mind that group 
differences are likely to be more difficult to detect, due to lower power.  
Another potential risk examined through pairwise scatterplots was heteroscedasticity, 
which is related to Singaporean CMTLLs’ better performance on the reading test, in that 
discrepant distributions were likely to inflate the relationship between any pair of subtests. 
However, no discrepant distributions could be identified in the scatter plots shown in Figure 5, 
indicating that Singaporean CMTLLs’ test performances were less likely to inflate the following 
statistical analyses. 
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Figure 5. Bi-variate scatter plots for the 12 variables. Comp. = comprehending strategies, Plan. = 
planning strategies, Monitor. = monitoring strategies, Eval. = evaluating strategies, OrthoP = 
ortho-phonological subtest, OrthoS = ortho-semantic subtest. * = p < 0.05 
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Table 15 
Descriptive Statistics of Each Subtest 
n = 85 
k Possible  Range Min Max Mean SD 
Skewness Kurtosis 
Subtest SE = 0.26
d SE = 0.52d 
Grammar 8 0-1 0.00 1.00 0.68 0.26 -0.63 -0.64 
Cloze 12 0-1 0.00 1.00 0.45 0.34 -0.02 -1.31 
Passage 10 0-1 0.10 1.00 0.58 0.28  0.01 -1.32 
Comp.a 4 1-4 2.25 4.00 3.10 0.46  0.37 -0.61 
Memory 4 1-4 1.75 4.00 2.87 0.40 -0.08  0.24 
Retrieval 5 1-4 2.40 4.00 3.11 0.35  0.59  0.08 
Planning 6 1-4 2.00 3.83 2.84 0.37  0.36  0.51 
Monitoring 5 1-4 1.80 4.00 3.01 0.42 -0.29  0.51 
Evaluating 6 1-4 1.83 4.00 2.82 0.44  0.30  0.55 
OrthoPb 4 0-1 0.00 1.00 0.58 0.32 -0.33 -0.74 
OrthoSc 4 0-1 0.00 1.00 0.56 0.33 -0.20 -1.06 
Morpheme 5 0-1 0.00 1.00 0.65 0.29 -0.44 -0.99 
a. Comp.= comprehending strategies 
b. OrthoP= ortho-phonological task 
c. OrthoS= ortho-semantic task 
d. The alpha levels were set at 0.001 for small samples, as recommended by Tabachnick and 
Fidell (2012) 
 
The descriptive statistics, skewness, and kurtosis of the 12 subtests are presented in Table 
15. Detailed descriptive statistics of all the items are included in Appendix B. All the skewness 
and kurtosis figures were within the range of mean ± 3.31 standard deviations (Tabachnick & 
Fidell, 2012), so no transformation of the scores was necessary. Multivariate outliers were 
checked using Mahalanobis distance, and a multivariate outlier (see Table 14) was dropped from 
the analyses. Multicollinearity and singularity were checked and all the correlations were smaller 
than 0.90, which met the suggested threshold (Tabachnick & Fidell, 2012). At the end of data 
screening, 85 participants remained in the dataset. Then, the reliability of all the variables was 
computed using Cronbach’s alpha, and the results are shown in Table 16. Reliabilities of the six 
strategy-use are lower than ideal and the lower reliabilities may be results of few items in each of 
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the strategy categories and the standard deviations of the six strategy categories were small as 
well (see Table 11). Comparing the reliability coefficients between the second pilot session and 
the main study, most of the reliability coefficients improved from the second pilot session, but 
the reliability of comprehending and planning strategies decreased in the main study. 
Furthermore, although the reliability of memory strategy improved, its internal consistency was 
still in question. Considering that most of low reliability coefficients were from strategy-use 
survey, it is likely that the non-controlled testing contexts and unclear reading purposes lead to 
the low reliability in these strategy types. 
Table 16 




Grammar 8 0.72 
Cloze 12 0.91 
Passage 10 0.79 
Comp.a 4 0.65 
Memory 4 0.31 
Retrieval  5 0.44 
Planning 6 0.52 
Monitoring 5 0.60 
Evaluating 6 0.75 
OrthoPb 4 0.69 
OrthoSc 4 0.61 
Morpheme 5 0.60 
a. Comp.= comprehending strategies 
b. OrthoP= ortho-phonological task 
c. OrthoS= ortho-semantic task 
 
3.6.3 Profile analysis. Profile analysis is a special type of multivariate analysis of 
variance (MANOVA), which examines the influence of grouping variable(s) on multiple 
outcome variables (Tabachnick & Fidell, 2012). The advantage of MANOVA over univariate 
analysis of variance (ANOVA) is that MANOVA automatically adjusts for Type-I error through 
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a Bonferroni approach, and thereby generates more robust comparison results than ANOVA 
does. The main advantage of profile analysis over MANOVA is its graphic presentation of the 
comparisons across variables (Tabachnick & Fidell, 2012). In the current study, profile analysis 
is used for examining the four levels of group membership over multiple independent variables 
(IVs) at the same time. To be more specific, the four levels of group membership (Singaporean 
CMTLLs, CFLLs, Man-HLLs, and Can-HLLs) were treated as dependent variables (DVs), while 
the IVs were the participants’ scores on the 12 subtests. Three separate profile analyses were 
performed, and the experimentwise Type-I error rate was set at 0.05. In these three analyses, the 
12 IVs were grouped based on three types of reading processes: i.e., the first type of reading 
skills included the three subtests of the reading test, representing reading comprehension ability; 
the second type included the three subtests of the character-recognition skills test, representing 
character-recognition ability; and the third type included the six strategy categories, representing 
strategy use as an aspect of higher-level reading processes. 
Prior to running profile analyses, data should be screened to ensure that certain 
assumptions are all met. These assumptions are multivariate normality, absence of univariate and 
multivariate outliers, homogeneity of variance-covariance matrices (confirmed by nonsignificant 
Box’ M test results), linearity, multicollinearity, and singularity. In the present study, all these 
assumptions with the exception of homogeneity were checked in the previous phase of data 
screening (see Table 13). The assumption of homogeneity was violated in one of the three profile 
analyses, and the follow-up steps will be described in the next chapter. 
To determine the sources of significant differences in the results, profile analysis 
conducts three types of comparisons: profile flatness, profile parallelism, and overall difference 
across groups, and these comparisons are conducted with the flatness test, the parallelism test, 
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and the level test, respectively. The flatness test examines the differences among the mean scores 
of the DVs without regard to grouping variables; the parallelism test inspects interactions 
between group membership and subtests; and the level test examines differences among the 
group means of the total score, without regard to subtests (Tabachnick & Fidell, 2012). The 
results of the level test and the parallelism test were the primary foci in the efforts to answer the 
first research question. 
In addition to significance values, effect sizes were included as a measure of how 
meaningful group differences were. To reflect the effect sizes of the group differences, partial h2 
(eta-squared) was adopted. Partial h2 is similar to R2 in multiple regression, in that both are used 
to explain the overlapping variance between IVs and DVs; and partial h2, rather than h2, is 
adopted in profile analysis because the IVs in this study are not independently measured (Brown, 
2008). For example, if partial h2 is 0.50, it means that 50% of the variance in the DVs can be 
explained by the IV(s).  
3.6.4 Structural Equation Modeling (SEM). SEM is a combination of multiple 
regression, factor analysis, and path analysis (Tabachnick & Fidell, 2012). Similar to multiple 
regression, SEM is a correlational analysis examining covariance between variables; it includes 
path diagrams depicting causal relationships between variables and factor loadings of the paths. 
However, because SEM is a correlational analysis, its path diagrams are required to be theory-
driven. In other words, SEM is best used for a priori studies (Mueller & Hancock, 2010). 
Mueller and Hancock also suggest that SEM should be treated as an analytical process rather 
than as a mere statistical method, and as such, it should be broken down into model 
conceptualization, parameter identification and estimation, data-model fit assessment, and 
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potential model re-specification. Each of these phases, as it applies to the present research, is 
described more fully below. 
3.6.4.1 Model conceptualization. Because SEM mainly examines a hypothesized model 
based on correlation, the causal relationships of path diagrams should be supported by theories 
and other experimental or empirical studies examining such theories (Byrne, 2010; Mueller & 
Hancock, 2010). In the graphic representation of an SEM model, a square represents an observed 
variable or a factor, and a circle is something unobserved in the study, referred to as a latent 
variable. Arrows between variables or latent variables denote their causal relationships: with the 
variable being pointed at being an effect of another variable, and the variable where the arrow 
originates, a cause. In the graphic representation of an SEM model, the part comprising 
measurement variables and their related latent variable is defined as a measurement model, and 
the part consisting of the paths among latent variables is defined as a structural model. When 
estimating the correlations in a structural model, error variance of the measurement variables is 
excluded. In other words, only the common and unique variances enter a structural-model 
estimation (Mueller & Hancock, 2010; Tabachnick & Fidell, 2012). 
Taking the hypothesized model in the current study as an example, variance was 
observed in 12 subtests, and these subtests were shown in squares in Figure 1 in Chapter 2. On 
the other hand, reading comprehension ability, character-recognition ability, use of cognitive 
strategies, and use of metacognitive strategies were not directly observed, and were therefore 
conceptualized as latent variables, and shown in circles. The causal relationship between the 
variables can be explained by the latent variable of reading ability, where the arrows originate; 
these arrows point at the three subtests (the grammar subtest, the cloze subtest, and the passage-
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comprehension subtest), indicating that the variances in the three subtests were caused by the 
variance in participants’ reading comprehension ability. 
Other than variance resulting from the latent variable, variance in the observed variables 
may also be caused by measurement errors, and the measurement error variances are also 
accounted for in the hypothesized model. In addition to measurement errors, there may be 
residual errors, i.e., unexplained variances that arise when predicting the variance of latent 
variables with the variances of observed variables (Byrne, 2010; Kline, 2011). Mueller and 
Hancock (2010) note that, ideally, a latent variable should be estimated based on more than three 
observed variables, as this will lead to higher stability across samples; and if a latent variable has 
too many indicators – generally, more than six – researchers can compile these indicators into a 
single composite score. 
3.6.4.2 Parameter identification and estimation. After conceptualizing the SEM model, 
it is important to set its degree of freedom at a level equal to or higher than zero, and to place all 
of its latent variables, including their residual loadings, on the same scale (Kline, 2011). The 
degree of freedom is higher than zero if the number of estimated parameters is smaller than 
p(p+1)/2, where p equals the number of observed variables; and the estimated parameters are 
those in the hypothesized SEM model that are freely estimated, or whose values are not set at 
one (Kline, 2011; Ockey, 2014). To assign all latent variables to the same scale, each 
measurement model needs a parameter to be set at one. It is recommended that the parameter 
connecting the latent variable and the observed variable with highest reliability in a measurement 
model to be set at one, and keep the remaining parameters in the same measurement model freely 
estimated (Ockey, 2014). To estimate the loading of each error and residual, the most common 
practice is to set the loading at one (Kline, 2011). Sometimes, however, an error variance is 
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estimated as negative, and in such cases, researchers need to set the error variance at zero or 
slightly above zero to avoid this (Mueller & Hancock, 2010). 
Maximum likelihood (ML) is the most widely recommended estimation method. 
However, researchers should also be aware of its limitations: especially that its estimates of 
factor loadings and model-fit index (c2, chi-square), are inflated in the case of a sample with 
non-normal distribution (Mueller & Hancock, 2010). Non-normal distribution can be detected by 
skewness (> 2 or < -2), kurtosis (> 7 or < -7), and Mardia’s normalized coefficient of 
multivariate kurtosis (> 1.96). Multivariate outliers can also be examined using Mahalanobis 
distance (p < 0.001) (Mueller & Hancock, 2010). 
After the parameters of an SEM model are identified, SEM provides unstandardized and 
standardized estimates of each of them, along with standard errors and p-values of the 
unstandardized estimates. Ideally, parameter estimates should be statistically significant, but 
nonsignificant parameter estimates may simply be a function of small sample size (Byrne, 2010). 
3.6.4.3 Data-model fit assessment. It is important to examine model-fit indices if one is 
to understand how well the hypothesized model fits the data. A popular quick check of model fit 
is c2, which examines the difference between the hypothesized model and the data; in other 
words, the higher the value of c2, the worse the hypothesized model fits the data. When a 
hypothesized model adequately fits the data, the p-value of the c2 value with its degree of 
freedom should be statistically nonsignificant (p > 0.05) (Byrne, 2010). However, because c2 
statistics are sensitive to sample size, other model-fit indices should also be included when 
reporting model fit. Mueller and Hancock (2010) divided model-fit indices into three categories: 
absolute, parsimonious, and incremental. Standardized root mean square residual (SRMR) is 
regarded as an absolute index, and represents the discrepancy between the implied covariance in 
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the hypothesized model and the observed covariance in the data; ideally, SRMR should be lower 
than 0.08. The root mean square error of approximation (RMSEA) is a parsimonious index; it is 
similar to SRMR, but takes model complexity into account. RMSEA and its range of 90% 
confidence interval (higher bound minus lower bound) should be below 0.05, and the lower 
bound of the 90% confidence interval should be equal to zero (Kline, 2011; Mueller & Hancock, 
2012). Furthermore, even if an RMSEA is lower than 0.05, its estimate may not be ideally 
precise if it has a 90% confidence interval wider than 0.05. 
Comparative fit index (CFI) and Tucker-Lewis index (TLI) are both incremental indices. 
They reflect how much better the hypothesized model fits the data than a null model, or the 
independent model, does. Both are adjusted for the effect of the sample size. The null model 
assumes no relationship between the variables in the model, and thus the higher CFI and TLI are, 
the better the hypothesized model is (relative to the null model) in terms of its fit to the data. The 
key difference between CFI and TLI is that CFI is a normed fit index whereas TLI is non-
normed, but the value of both CFI and TLI should be higher than 0.95 (Byrne, 2010; Mueller & 
Hancock, 2010). 
3.6.4.4 Potential model re-specification. After examining how well the hypothesized 
model fits the data, ML provides modification indices suggesting how model fit could be 
improved by adding more paths in the model. However, it must be noted that this kind of model 
re-specification is exploratory, and additional theoretical consideration is necessary when adding 
or dropping parameters in the model (Mueller & Hancock, 2010). At this exploratory step, 
according to Byrne (2010), researchers should try to identify the source of misfit, and also 
consider alternative SEM models. The same author proposed three considerations when re-
specifying a hypothesized model. First, the inclusion of additional parameters must be 
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theoretically supported. Second, the inclusion of additional parameters may lead to the modified 
model overfitting, i.e., becoming too specific to the data to reflect the constructs of the larger 
population. And third, if the value of an expected parameter change for the modification index is 
substantial, this should be taken as an indication that including the parameter would improve the 
overall quality of the fixed parameters in the model. 
The risk of overfitting is that the statistical evidence emerging from the data may be a 
trend that is only be observable in the current data, and might not be replicable across the whole 
target population (Mueller & Hancock, 2010). Similarly, although some SEM computer 
programs provide modification indices that suggest the dropping of nonsignificant parameters, 
Mueller and Hancock have recommended keeping such parameters, as they are theory-driven at 
the model-design stage, and acknowledging that the relationships in the target population/context 
may exist simply by chance. Lastly, after re-specifying a hypothesized model, researchers should 
discuss both the statistical and theoretical justifications for the replicability of the modified 
model in the wider target population (Mueller & Hancock, 2010). 
After an SEM model is re-specified, it is also necessary to investigate how much it has 
improved upon the initial one. Mueller and Hancock (2010) have suggested that when the initial 
model is nested in the revised model, c2 difference (with degree-of-freedom difference) should 
be examined, with significant results indicating that the two models are statistically different. For 
example, the c2 difference test for an initial model (c2  = 89, df = 10) and a revised model  (c2  = 
80, df = 9) yields a significance level for  c2  = 89 - 80 = 9, df = 10 - 9 = 1, which is p < 0.005, 
indicating that the revised model is significantly better than the initial model. 
3.6.5 Exploratory factor analysis. Like SEM, exploratory factor analysis (EFA) 
examines correlations between variables, analyzes which variables show strong correlations with 
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each other, and then extrapolates from these observed variables to a smaller number of 
unobserved factors. Usually, EFA is conducted before SEM to confirm the extent of the 
correlations within the data. However, in this study, EFA was conducted after analyzing the 
hypothesized SEM model, for the purpose of SEM model re-specification. Moreover, the 
rationale for choosing EFA over other methods of factor analysis, such as principal component 
analysis (PCA), is that the literature strongly supports the inclusion of the observable variables 
and their relationships to the corresponding latent variables in the present study. 
EFA includes five main steps, which are: screening and preparing the data, extracting the 
factors, determining the number of extracted factors, rotating the factors to increase 
interpretability, and interpreting the resultant factors (Ockey, 2014; Tabachnick & Fidell, 2012); 
and a more detailed explanation of each of these five steps is set forth below. When screening 
and preparing the data, assumptions of normality, linearity, multicollinearity, and singularity 
should all be met, and there should be no univariate or multivariate outliers. In addition, to 
ensure the factorability of the correlation matrix, Kaiser’s measure of sampling adequacy and the 
anti-image matrix should both be examined. The value of Kaiser’s measure of sampling 
adequacy should be higher than 0.6, and most of the off-diagonal elements of the anti-image 
matrix should be small (Tabachnick & Fidell, 2012). 
After screening and preparing the data with Kaiser’s measure of sampling adequacy and 
the anti-image matrix, the most common extraction method for EFA is principal axis factoring, 
which analyzes only the common and unique variance, and excludes error variance (Brown, 
2009; Ockey, 2014; Tabachnick & Fidell, 2012). Another common extraction method is PCA, in 
which the overarching constructs are defined as components rather than factors. The difference 
between a factor and a component is that the former is extracted from a correlation matrix in 
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which the diagonals denote only covariance without error variance, whereas a component is 
extracted from a correlation matrix containing the value of one in the diagonals of the correlation 
matrixes, indicating all the variance is analyzed (Kline, 1994; Tabachnick & Fidell, 2012). In 
other words, a factor is extracted when error variance is excluded from among a set of variables; 
thus, it is more useful for testing theories that can be applied to a wide range of contexts. On the 
other hand, an extracted component may be viewed as contaminated by error variances, which 
limits its application to a broader context (Kline, 1994). Another difference between a factor and 
a component is that EFA should be theory-driven, whereas the theoretical support for PCA may 
be of a lesser degree (Tabachnick & Fidell, 2012). When EFA extracts factors, it first forms a 
linear combination of variables to maximally explain the variance. This linear combination of 
variables is the first factor, and the weight of each variable in it is the factor loading (see next 
paragraph) of the variable on the component. After the first factor is extracted, other factors are 
extracted iteratively (Kline, 1994; Tabachnick & Fidell, 2012). 
Factor loadings are the correlations between the observed variables and the unobserved 
factors, and should always be included when reporting the extracted factors. The average of the 
squared factor loadings should also be reported, as it indicates the percentage of variance 
explained by the factor; and so should the sum of the squared factor loadings in a row, defined as 
commonalities or h2 (Brown, 2009; Kline, 1994). 
It is important to keep the number of extracted factors as low as possible and still reliably 
explain total variance. The first criterion to consider when deciding on the number of extracted 
factors is that the selected ones should all have eigenvalues larger than one (Tabachnick & 
Fidell, 2012). A factor’s eigenvalue represents the extent of the variance explained by it, so if an 
eigenvalue is less than one, the associated factor is not representative as an overarching construct 
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of the variables (Kline, 1994). The second criterion is based on the scree plot of the eigenvalues. 
Because the first factor gets the lion’s share of the variance, the eigenvalue of the first factor is 
the highest, and the eigenvalues of the successive factor keep decreasing, leading a scree plot of 
any set of eigenvalues to have a downward slope. However, when the eigenvalue slope falls 
away suddenly, this indicates that the variance explained by the successor of the factor in 
question is substantially less than that by the component in question. In other words, only the 
factors before this slope-angle turning point are extracted, and the factor at which the turning 
point occurs should be extracted (Tabachnick & Fidell, 2012). However, it is often the case that 
there are multiple turning points, or none. Gorsuch (1974) explained that these indeterminate 
scree plots can result from small samples and non-random data. However, given a large enough 
random sample, the number of extracted factors arrived at by examining scree plots is usually 
suitable to the theory on which the measurements have been developed. 
Because EFA extracts maximum variance for the first factor, many variables tend to load 
highly on the first factor (especially in cases where the explained variance is large), and this 
leads to difficulties in interpretation. Therefore, to increase factor interpretability, rotation is 
necessary. Rotation is divided into two types: orthogonal, and oblique (Kline, 1994; Tabachnick 
& Fidell, 2012). Orthogonal rotations treat factors as uncorrelated; however, in the social 
sciences, factors (and components) are seldom uncorrelated. As such, oblique rotations are more 
useful in social-science contexts because they allow for factors to be correlated with each other 
to varying degrees (Kline, 1994). 
Nonetheless, the use of oblique rotations also leads to certain difficulties in interpreting, 
describing, and reporting rotated factors (Tabachnick & Fidell, 2012). First, the sum of the 
squared factor loadings in each row could be equal to the factor’s commonality simply due to 
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chance. Second, the average of the squared factor loadings may not be equal to the percentage of 
variance explained by the factor. Third, the sum of the oblique loadings could be equal to the 
total variance in the matrix by chance (Kline, 1994). Varimax is the most commonly used type of 
orthogonal rotation among researchers interested in simpler factor structures, but for those who 
assume that their factors are correlated, the recommended method of oblique rotation is direct 
oblimin with delta value equal to zero, allowing a moderate degree of correlations among 
extracted factors (Field, 2013; Tabachnick & Fidell, 2012). 
When reporting the results of oblique rotations, the pattern matrix and the factor (or 
component) correlation matrix should be included (Tabachnick & Fidell, 2012). In a pattern 
matrix, the factor loadings represent the unique contributions of the variable to the factor, and are 
analogous to beta-weights in multiple regression. These factor loadings remove the overlapping 
variance between factors, leading to clarification of the relationships between variables and 
factors (Tabachnick & Fidell, 2012). When interpreting factors based on a pattern matrix, only 
factor loadings over 0.32 should be considered. Each variable should have only one high factor 
loading on a factor, and the remaining factor loadings should be close to zero; and the number of 
variables showing high loadings on more than one component should be minimal (Kline, 1994). 
Lastly, a content analysis of the variables is necessary to describe the extracted and rotated 
factors (Ockey, 2014). 
This chapter has described the present study’s measurement procedures, measurement 
instruments, participants’ backgrounds and subtest scores, and analysis methods. In summary, 
the measurement instruments designed for the current study included three reading subtests, a 
strategy-use survey consisting of six strategy types, and three character-recognition subtests, 
representing the 12 study variables. In total, 85 participants remained in the participant pool, and 
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were divided into four groups, rather than the three called for in the original study design. In 
general, among these four groups, Singaporean CMTLLs had received the longest formal 
education in Mandarin and exhibited the highest mean scores on the three reading subtests and 
the three character-recognition subtests. Man-HLLs, meanwhile, reported the most Mandarin use 
at home, and scored the second highest on the reading and character-recognition subtests. There 
were no clear group differences in strategy-use survey responses between CFLLs and Can-HLLs. 
Three profile analyses were conducted to answer the first research question, and SEM and EFA 
were adopted to answer the second and third research questions. 
The next chapter first summarizes the descriptive statistics of the participants’ test scores, 
and then reports the results of profile analysis and SEM by way of answering the three research 
questions. 
  




The present study aims to attain a better understanding of three aspects of L2 Chinese 
reading: language background manifested as a source of background knowledge; character-
recognition skills, as a lower level of reading-processing skills; and strategy-use and reading 
comprehension skills, as two higher levels of those skills.  
4.1 First Research Question: To What Extent Can Language Background Explain the 
Variance in Performance on the Reading Comprehension Test, the Character-Recognition 
Test, and the Strategy-Use Survey? 
As previously discussed, the participants were divided into four groups, despite the 
original study design having included only three groups, because the descriptive statistics 
suggested that Singaporean CMTLLs were sufficiently different from the other three groups that 
this was advisable. To answer the first research question, three separate profile analyses were 
conducted, on the reading test, the character-recognition test, and the strategy-use survey. To 
adjust for the inflated Type-I error caused by the three profile analyses, the critical p-value of 
each profile analysis was divided by three (0.05/3 = 0.017). The software used to conduct the 
profile analyses was IBM SPSS Statistics 21. 
4.1.1 First profile analysis. Language background was the DV in all the profile analyses, 
and the four levels of this DV were Singaporean CMTLLs, CFLLs, Man-HLLs, and Can-HLLs. 
In the profile analysis that examined the reading test, the three IVs were the grammar subtest, the 
cloze subtest, and the passage-comprehension subtest. All the assumptions of profile analyses 
were checked as part of the procedure of data screening. Violation of the homoscedasticity 
assumption was found, which could be caused by unequal sample sizes, the homoscedasticity 
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should be assessed with an Fmax test when a study has unequal sample sizes. The Fmax value 
should be less than is 10 (Tabachnick & Fidell, 2012, p. 86). For the grammar subtest, the Fmax 
was 15.60; for the cloze subtest, it was 4.63; and for the passage-comprehension subtest, 1.63. If 
the homoscedasticity assumption is violated, Tabachnick and Fidell (2012) have recommended 
either transforming the raw scores, or setting a lower critical p-value (e.g., adjusting 0.05 to 
0.025 or 0.01). If a researcher chooses to transform the raw scores based on the same authors’ 
advice, then negatively skewed data – like the distribution of the grammar subtest – should be 
reflected and square-rooted. In addition, the result interpretations should be limited to 
transformed data, making it more of a challenge to generalize the findings to the target 
population. Hence, I chose to the second option, setting the Type-I error rate at 0.0085 (0.017/2), 
to adjust for the violation of the homoscedasticity assumption in the grammar subtest. 
In addition, the test of sphericity, p = 0.015, indicated a violation of the homogeneity of 
covariance,7 mandating that the level test and the parallelism test be adjusted using Greenhouse-
Geisser (G-G) test or Huynh-Feldt (H-F) test (Tabachnick & Fidell, 2012). Whether G-G or H-F 
testing is chosen should be based on the G-G estimate provided by the test of sphericity. If this 
G-G estimate is 0.75 and lower than to 0.75, then the G-G test should be used, but if it is higher 
than 0.75, then the H-F test should be utilized instead (Field, 2013). In this profile analysis, 
because the G-G estimate in the test of sphericity was 0.91, the results were adjusted by an H-F 




                                                
7 The homogeneity of covariance assumption holds that all possible comparisons of the level test and the parallelism 
test are equally correlated (Tabachnick & Fidell, 2012). 
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Table 17 
Profile Analysis for Reading Subtests by Groups 
Critical p-value: 
0.0085 SS df MS F p Partial η
2 Observed Power 
Between Groups        
  Groups (levels) 3.289 3 1.096 6.027 0.001 0.182 0.951 
  Error 14.735 81 0.182     
Within Groups 
  Subtests (flatness) 2.624 1.926 1.362 43.474 < 0.001 0.349 1.000 
  Subtests * Group    
  (parallelism) 0.451 5.778 0.078 2.488 0.027 0.084 0.813 
  Error 4.890 156.016 0.031     
  
 
Figure 6. Profiles of reading subtests for the four groups 
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From the results of the flatness test, it can be seen that the profile of each subtest 
performed differently from each of the others, and that such differences were significant: F(3, 
5.778) = 43.474, p < 0.001, partial h2 = 0.349. However, the profiles did not show significant 
deviation from parallelism, F(3, 5.778) = 2.488, p = 0.027, partial h2 = 0.084. The level test 
found significant differences among the four groups, F(3, 81) = 6.027, p = 0.001, partial h2 = 
0.182. 
Figure 6 provides a more intuitive picture of the group differences across the three 
subtests, arranging based on subtest difficulties. Each of the four lines represents a group’s 
profile. First, the line representing the Singaporean CMTLLs exhibits the highest scores on the 
three subtests, with Man-HLLs second, Can-HLLs third, and CFLLs the lowest. Second, the four 
lines are almost parallel to each other, meaning that no significant interactions between group 
membership and subtest difficulty were found; in other words, for all four groups, the grammar 
subtest was the easiest, the passage-comprehension was the second easiest, and the cloze subtest 
was the most difficult. Third, the cloze subtest appears to have elicited the widest inter-group 
differences of any of the three subtests, while the passage-comprehension subtest elicited the 
narrowest differences. 
In sum, the variance in test performance caused by language background is indicated by 
the effect size of the level test, i.e., approximately 18% of the total variance in reading-test 
scores. The greatest amount of the total variance, around 35%, was explained by differences 
among the subtest difficulty levels; and no significant interaction between group membership 
and subtest was found. 
4.1.2 Second profile analysis. As in the first profile analysis, language background was 
the DV, while the three IVs were the ortho-phonological subtest, the ortho-semantic subtest, and 
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the morpheme subtest. All the assumptions of profile analyses were met. In addition, the result of 
the test of sphericity, p = 0.051, indicates that the assumption of homogeneity of covariance was 
met. 
Table 18 
Profile Analysis for Character-Recognition Subtests by Groups 
Critical p-value: 
0.017 SS df MS F p Partial η
2 Observed Power 
Between Groups       
   Groups (levels) 3.289 3 0.401 2.689 0.052 0.091 0.521 
  Error 14.735 81 0.149         
Within Groups               
  Subtests (flatness) 0.282 2 0.141 2.113 0.064 0.066 0.427 
  Subtests * Group      
  (parallelism) 0.718 6 0.120 1.790 0.058 0.072 0.637 
  Error 10.827 162 0.067         
 
Based on the flatness test, as shown in Table 18, it can be seen that the profiles of these 
three subtests were not significantly different from each other, F(3, 2) = 2.113, p = 0.064, partial 
h2 = 0.066 (using Wilks’ criterion). Also, the profiles did not show significant deviation from 
parallelism, F(3, 6) = 1.790, p = 0.058, partial h2 = 0.072 (using Wilks’ criterion). The level test 
found significant differences among the four participant groups, F(3, 81) = 2.689, p = 0.052, 
partial h2 = 0.091. 
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Figure 7. Profiles of character-recognition subtests for the four groups 
Additionally, Figure 7 shows that Singaporean CMTLLs exhibited the highest scores, 
with Man-HLLs second, Can-HLLs third, and CFLLs the lowest. The morpheme subtest seems 
to have revealed the largest group difference, and the ortho-semantic subtest the second largest, 
while almost no group differences were discerned by the ortho-phonological subtest. In terms of 
character-recognition subtest performance, Singaporean CMTLLs and Man-HLLs were similar 
to each other, and Can-HLLs and CFLLs were also similar to each other. In this case, the four 
lines are not parallel to each other, and their divergence is especially marked between the 
character- and the subcharacter levels, i.e. ortho-semantic and ortho-phonological skills. The 
non-parallel lines indicate interactions between group membership and character-recognition 
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skills; and more specifically, that the effect of group membership may be stronger at the 
character level than at the subcharacter level (this being the cause of the crossed lines in Figure 
7). 
In sum, no significant differences were found in the second profile analysis. On the other 
hand, although no significant differences were found among the three subtests, the effect size of 
the level test suggests that approximately 10% of total variance in the character-recognition test 
scores can be explained by group differences. It is noteworthy that the level test found the largest 
difference among the three comparisons, even though its effect size is small.  
4.1.3 Third profile analysis. In the third profile analysis, language background was the 
DV, and the six IVs were comprehending, memory, retrieval, planning, monitoring, and 
evaluating strategies. All the assumptions of profile analyses were checked as part of the data-
screening procedure. In addition, the test of sphericity (p = 0.001) and G-G estimate (0.86) 
indicate that the assumption of homogeneity of covariance was violated, and that an H-F test was 
needed to adjust for the inflated Type-I error. 
Table 19 
Profile Analysis for Strategy-Use by Groups 
Critical p-value:  
0.017 SS df MS F p Partial η
2 Observed Power 
Between Groups       
   Groups (levels) 1.700 3 0.567 1.372 0.257 0.048 0.251 
  Error 33.447 81 0.413     
Within Groups 
  Subtests (flatness) 7.013 4.730 1.483 12.325 < 0.001 0.132 1.000 
  Subtests * Group         
  (parallelism) 2.694 14.191 0.190 1.578 0.081 0.055 0.807 
  Error 46.09 383.144 0.120     
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 86 
From the flatness test, as shown in Table 19, the profile of each strategy type performed 
significantly differently from each of the others: F(3, 4.730) = 12.325, p < 0.001, partial h2 = 
0.132. However, the profiles did not show significant deviation from parallelism, F(3, 14.191) = 
1.278, p = 0.081, partial h2 = 0.055. Also, the level test did not find significant differences 
among the four groups, F(3, 81) = 1.372, p = 0.257, partial h2 = 0.048. The effect size found by 
the level test indicates that approximately 5% of total variance in the participants’ strategy-use 
was related to group differences. 
 
Figure 8. Profiles of the strategy-use survey for the four groups. Comp. = comprehending 
strategies, Monitor. = monitoring strategies, Eval. = evaluating strategies. 
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Figure 8 provides a graphic representation of group differences across the six strategy 
types, arranged based on strategy use. First, it can be seen that the four lines are not horizontal, 
indicating the statistical differences found in the flatness test and explaining the source of the 
largest variance (13%) in the third profile analysis. Second, the line representing CFLLs appears 
to indicate that this group had the most positive attitude to their strategy use while taking the 
reading test. Third, cognitive strategies, especially comprehending strategies, appear to 
demonstrate larger group differences than metacognitive strategies, which are planning, 
monitoring, and evaluating strategies, do. And lastly, although the four lines seem to cross each 
other several times in Figure 8, no significant interaction between group membership and 
strategy use was found by the third profile analysis. This lack of statistical significance may be 
because most of the participants’ attitudes toward their strategy-use scored between 2.75 and 
3.35. This is a narrow range on a 4-point scale, and the interactions as indicated by line-crossing 
are thus less likely to be statistically significant. 
To conclude the three profile analyses, after adjusting the p-values to appropriate levels 
for the multiple comparisons made, significant group differences were only found in regard to 
the reading test, where such differences explained about 18% of the total variance in scores. In 
regard to responses on the character-recognition test and the strategy-use survey, no significant 
group differences were found, and such differences as did exist explained less than 10% of the 
variance in the former and less than 5% of the variance in the latter. The parallelism test found 
significant interaction between group membership and subtest only in the second of the three 
profile analyses, implying that the significant interaction between group membership and 
character-recognition skills shown in Figure 7 explains approximately 7% of the total variance. 
The flatness tests of the reading test and the strategy-use found the largest difference among in 
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the three profile analysis, suggesting that subtest difficulty and strategy type is a more important 
source than language background in terms of explained variance. Lastly, to answer the first 
research question, across the three profile analyses, group difference explains around 5% to 18% 
of total variance, and interaction between group membership and subtest type explains around 
6% to 8% of total variance. 
4.2 Second Research Question: Across the Four Groups of Participants, What Are the 
Relationships among Reading Comprehension Test Performance, Character-Recognition 
Test Performance, and Test-Taker Perception of Strategy-Use While Taking the Reading 
Comprehension Test? 
To answer the second research question, initial confirmatory SEM was conducted without 
EFA, because the three measurement models were already established in previous studies (for 
the measurement models of the reading comprehension test and the strategy-use survey: Phakiti, 
2007; Purpura, 1997; for the measurement model of the character-recognition test: Li et al., 
2002; Tong, 2008). The software used to conduct SEM was IBM SPSS AMOS 22. The 
subsequent EFA that was implemented to generate suggestions for model re-specification used 
IBM SPSS Statistics 21. 
4.2.1 Initial confirmatory SEM. Prior to conducting the initial SEM, the multivariate 
normality assumption was checked and met (Mardia’s = 1.84), and the number of freely-
estimated parameter (10) was smaller than 12(12 +1)/2, ensuring that the degree of freedom of 
the initial SEM model was larger than zero. All factor loadings of the error and residual terms 
were constrained at one. Next, the factor loadings of the cloze subtest, the ortho-phonological 
subtest, the comprehending strategies, and the evaluating strategies were set at one because their 
reliability coefficients were the highest in their corresponding measurement models. 
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4.2.1.1 Results of parameter estimation. ML estimation was adopted as recommended by 
Mueller and Hancock (2010), and the standardized parameters can be seen in Figure 9 and Table 
20. All parameters, except for the factor loading from cognitive strategies onto the reading-test 
scores (p = 0.08), were significant at p < 0.05. 
 
Figure 9. The hypothesized model examining the effects of character-recognition ability and 
strategy-use on reading comprehension ability. All path parameters, other than the one from 
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Table 20 
Parameter Estimates of the Hypothesized SEM Model 
               Parameter        
Unstandardized Standardized 
Estimate p Estimate S.E. 
Cognitive ß Metacognitive 1.00 NA 0.71 NA 
Reading. ß Cognitive 0.11 0.06 0.16 0.08 
Reading. ß Character-Recognition 2.04 0.60 0.95 < 0.01 
Passage ß Reading. 0.91 0.10 0.90 < 0.01 
Cloze ß Reading. 1.00 NA 0.80 NA 
Planning ß Metacognitive 0.80 0.16 0.65 < 0.01 
Memory ß Cognitive 0.40 0.11 0.41 < 0.01 
Retrieval ß Cognitive 0.69 0.11 0.80 < 0.01 
Comp. ß Cognitive 1.00 NA 0.81 NA 
OrthoS ß Character-Recognition 1.31 0.42 0.53 < 0.01 
Grammar ß Reading 0.72 0.09 0.77 < 0.01 
OrthoP ß Character-Recognition 1.00 NA 0.42 NA 
Morpheme ß Character-Recognition 1.60 0.45 0.74 < 0.01 
Eval. ß Metacognitive 1.00 NA 0.74 NA 
Monitor. ß Metacognitive 0.63 0.18 0.45 < 0.01 
Note:  Reading. = reading comprehension  
Comp. = comprehending 
OrthoS = ortho-semantic task 
OrthoP = ortho-phonological task 
Eval. = evaluating 
Monitor. = monitoring 
 
The measurement model of the reading test, as assessed by the grammar, cloze, and passage-
comprehension subtests, was designed to tap into higher-level comprehension ability. In other 
words, performance on the reading test represents a limited set of higher-level skills related to 
orchestrating decoded information from the syntactic, semantic, and discourse levels. The factor 
loadings of the measurement model show that reading comprehension ability was adequately 
assessed by the three subtests: 0.77 (grammar), 0.80 (cloze), and 0.90 (passage comprehension). 
These parameters indicate the covariance between the reading comprehension ability and the 
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three subtests, R2, ranged from 0.59 for the grammar subtest to 0.81 for the passage-
comprehension subtest. 
The measurement model of the character-recognition test, as assessed by the ortho-
phonological subtest, the ortho-semantic subtest, and the morpheme subtest, was designed to tap 
into character-recognition ability. Test performance on the character-recognition test represents 
lower-level skills related to decoding phonological and semantic information at the sub-character 
level, and semantic information at the character level. The factor loadings suggest that the 
character-recognition test was well measured by the morpheme subtest (0.73), but the factor 
loadings of the ortho-phonological and the ortho-semantic subtests were moderate (at 0.42 and 
0.53, respectively). When the factor loadings were transferred to R2, the effect sizes of character-
recognition skills on the three subtests ranged from 0.18 for the ortho-phonological subtest to 
0.53 for the morpheme subtest. In addition, the hypothesized SEM model suggests a high 
correlation between comprehension ability and character-recognition ability, which in turn could 
imply that reading ability involves varying degrees of both lower- and higher-level processing 
skills. 
Based on the strategy-use model first proposed by Purpura (1997) and later adjusted by 
Phakiti (2008), strategy use can be divided into cognitive and metacognitive types. While 
cognitive strategies directly facilitate reading comprehension, metacognitive ones regulate the 
use and effectiveness of cognitive strategies. When tested in the hypothesized SEM model, 
cognitive-strategy use was well explained by the combination of comprehending (0.81), retrieval 
(0.80), and memory (0.41) strategies, providing R2 values ranging from 0.17 to 0.66. The model 
also suggested that metacognitive-strategy use was well explained by the combination of 
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planning (0.62), evaluating (0.74), and monitoring (0.45) strategies, with R2 values ranging from 
0.21 to 0.55.  
In the measurement models of cognitive-strategy use and metacognitive-strategy use, the 
weakest relationships were approximately 0.40, memory (0.41) in the measurement model of 
cognitive-strategy use and monitoring (0.45) strategies in the measurement model of 
metacognitive-strategy use. Although their relationships with the corresponding latent variables 
were weak, both paths were still statistically significant. Also, the results showed that 
metacognitive-strategy use had a direct and positive impact on cognitive-strategy use, supporting 
the findings of Phakiti (2008) and Purpura (1997). 
An important goal of this dissertation is to examine the role of strategy use in L2 Chinese 
reading, but the path cognitive-strategy use à reading comprehension in Figure 9 (r = 0.16) was 
not statistically significant in the initial SEM model, indicating a need to re-specify the model. 
This finding is curious, in that it may suggest the participants’ cognitive-strategy use only 
weakly correlated to their reading-comprehension ability, and that such a correlation could be 
observed only by chance. Other paths between strategy use and L2 Chinese reading skills had to 
be explored, because without a statistically significant path connecting cognitive-strategy use to 
reading comprehension, the constructs in Figure 9 would remain divided into two separate parts, 
i.e., one for strategy use and the other for L2 Chinese reading skills. Additionally, the 
nonsignificant path may be a function of the present study’s small sample size. 
4.2.1.2 Results of model fit. Model-fit indices are summarized in Table 21. The !2 value 
suggests that the data is significantly different from the hypothesized model. In addition, the 
absolute, parsimonious, and incremental fit indices suggest that model fit is less than ideal. First, 
the higher-than-ideal SRMR estimates suggest a large discrepancy between the implied 
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covariance in the hypothesized model and the observed covariance in the data. Secondly, after 
adjusting for model complexity, the discrepancy between hypothesized covariance and observed 
covariance (as indicated by RMSEA) is still larger than ideal; and the 90% confidence interval of 
RMSEA is larger than 0.05, showing that the RMSEA estimate is not ideally precise, either. 
Thirdly, the lower-than-ideal CFI and TLI show that the hypothesized model is not significantly 
better than a null model in terms of model-data fit. In sum, although the model-fit indices were 
less than ideal, model fit appeared to be acceptable in light of the small sample size of the study. 
Table 21. 
Model-Fit Indices of the Hypothesized SEM Model 	 !2 df SRMR RMSEA RMSEA 90% CI CFI TLI  Low High 
Estimate 85.10* 52 0.12 0.09 0.05 0.12 0.90 0.87 
* p < 0.05 
4.2.1.3 Modification identification. As indicated in Table 22, the recommendations for 
re-specification of the SEM model included only one parameter to add, representing a covariance 
between Error 4 and Error 8. According to Byrne’s (2010) three recommendations for model re-
specification discussed above in section 3.6.4.4, i.e., that any modification be theoretically 
supported, unlikely to lead to overfitting, and a substantial improvement, the suggested 
parameter appears to be of little concern, and was ignored in the revised SEM model. 
Table 22 
Modification Index for the Hypothesized SEM Model 
 
Parameter to Add Modification Index Parameter Change 
Err4 ßà Err8 6.32 -0.02 
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4.2.2 Model re-specification. Although model-fit indices were acceptable in relation to 
the sample size, the path cognitive-strategy use à reading comprehension was of concern due to 
its non-significant value and its theoretical importance in the current study. To explore other 
possible paths between strategy-use and L2 Chinese reading skills, I re-examined the relevant 
literature discussed in Chapter 2, above. Li (1998) found that CFLLs actively adopted strategies 
for recognizing unfamiliar characters, or morphemes; Everson and Ke (1997) and Lee-Thompson 
(2008) found that CFLLs regularly monitored and evaluated their comprehension quality, and 
used reading strategies to facilitate both lower- and higher-level reading processes, but that most 
of their strategies focused on deciphering unfamiliar Chinese words and characters; and Lee-
Thompson (2008) and Shen (2013) found that CFLLs adopted both metacognitive and cognitive 
strategies in their character-recognition processes. Taken together, these studies’ results 
suggested that my model re-specification should examine the relationship between strategy use 
and character recognition, including both metacognitive and cognitive strategies for character 
recognition. However, the abovementioned studies were mainly based on frequency data 
collected through verbal reports, and their strategy categories were mostly a combination of all 
six of the strategy types discussed in this dissertation, leading to challenges in identifying the 
main path(s) connecting strategy use and reading processes that would be suitable to the SEM 
model adopted here. To narrow down which strategy type(s) would best relate to character 
recognition, I first examined the complete correlation matrix (Table 23) and then conducted a 
EFA. 






Correlations between Variables 
  1 2 3 4 5 6 7 8 9 10 11 12 
1. Grammar  0.623* 0.678*  0.046 -0.111 0.147  0.026 -0.121 -0.016  0.414*  0.330*  0.529* 
2. Cloze   0.719* -0.054 -0.140 0.058 -0.056 -0.289* -0.034  0.333*  0.353*  0.543* 
3. Passage     0.009 -0.144 0.123 -0.243 -0.278* -0.069  0.360*  0.482*  0.627* 
4. Comp.      0.244* 0.584*  0.192  0.141  0.306*  0.040  0.001 -0.186 
5. Memory      0.269*  0.197  0.233*  0.363*  0.025 -0.149 -0.182 
6. Retrieval        0.133  0.248*  0.411*  0.049  0.027 -0.102 
7. Plan.         0.276*  0.598* -0.051 -0.160 -0.322* 
8. Monitor.          0.380* -0.034 -0.082 -0.253* 
9. Eval.          -0.060 -0.011 -0.090 
10. OrthoP            0.236*  0.243* 
11. OrthoS             0.438* 
12. Morpheme             
Note:  Comp. = comprehending 
Plan. = planning  
Monitor. = monitoring 
Eval. = evaluating 
OrthoS = ortho-semantic task 
OrthoP = ortho-phonological task 
*p < 0.05 
 
 




As Table 23 indicates, all the correlations between the reading and character-recognition 
subtests were statistically significant, except those related to strategy-use variables. Taken 
together with the high factor loading of the character-recognition à reading path in the initial 
SEM model (r = 0.95 in Figure 9), this suggests that the reading processes of reading 
comprehension and character recognition are significantly correlated to each other, although the 
magnitudes of such correlations varied considerably. These statistically significant correlations 
could indicate certain trends. First, the higher-level skills assessed by the three reading subtests 
may belong to the same latent variable: reading-comprehension ability. Second, though 
significant correlations were found between all the lower-level skills assessed by the three 
character-recognition subtests, the highest correlation was between ortho-semantics and 
morpheme skills (r = 0.44). The medium size of this correlation may suggest that, for 
participants in this study, the two lower-level skills were more closely correlated, perhaps 
because both process semantic information; whereas ortho-phonology skills’ relationships with 
the two lower-level semantics skills were significant but smaller (r = 0.24 with ortho-semantics 
and r = 0.24 with morpheme skills). Third, all the correlations between reading-comprehension 
and character-recognition skills were statistically significant, and the correlations between the 
three reading subtests and morpheme skill were higher than those between the same subtests and 
the other two lower-level skills. The stronger correlations between morpheme skill and higher-
level skills may suggest that morpheme skill played a key role in the participants’ connection of 
higher- to lower-level skills. 
With regard to the relationships between strategy use and other reading skills, the trends 
in the correlations were less clear. First, among the correlations between strategy types and other 
reading skills, only four correlations were statistically significant. These were monitoring 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 97 
strategies with two higher-level skills, and planning and monitoring strategies with morpheme 
skills. The absolute value of the correlations between strategy use and higher-level reading skills 
was approximately 0.28, while the absolute value of the correlations between strategy use and 
lower-level reading skills ranged from 0.025 to 0.32. As such, it appeared that strategy use may 
be more strongly correlated with morpheme skill than with reading-comprehension ability. 
Second, among the six strategy types, planning strategies correlated more closely with the 
other two metacognitive strategies (r = 0.28 with monitoring, and r = 0.60 with evaluating) than 
with any of the three cognitive strategies. Planning strategies are used to map out the necessary 
steps for completing current reading tasks, to clarify reading goals, and to scan through reading 
tests before starting them. In other words, planning strategies are activated for the purpose of 
coordinating other reading strategies as well as cognitive resources. However, judging from 
planning strategies’ lower correlations with cognitive strategies and higher correlations with the 
other metacognitive strategies (see Table 23), it is possible that the participants in the current 
study used planning strategies for coordinating metacognitive strategies more than for 
coordinating cognitive ones. 
Third, the correlations between cognitive strategies and evaluating strategies (ranging 
from 0.31 to 0.41) were stronger than those between cognitive strategies and the other 
metacognitive strategies (ranging from 0.14 to 0.25). Additionally, the correlations of evaluating 
strategies with metacognitive strategies (r = 0.60 with planning, and r = 0.38 with monitoring) 
were stronger than the correlation between the other two metacognitive strategies (r = 0.28). 
Evaluating strategies’ stronger correlations may suggest that they functioned to connect 
metacognitive and cognitive strategies among this study’s participants. 
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Fourth, strategy use tended to correlate better with passage-comprehension and 
morpheme subtests than with the other four subtests. Moreover, among the significant 
correlations between strategy use and subtests other than passage-comprehension and morpheme, 
some of the significant correlations were negative, and these correlations were related to 
planning and monitoring strategies. This might indicate that planning and monitoring strategies 
were activated to compensate for interrupted reading processing. 
The trends in Table 23 can be summarized as follows: 1) morpheme skills may be crucial 
for connecting the lower- and higher-level processes; 2) the correlations between morpheme skill 
and strategy use, and monitoring and evaluating strategies in particular, are stronger than those 
between higher-level processes and strategy use, especially monitoring; 3) planning may 
coordinate more metacognitive strategies than cognitive strategies; and 4) evaluating strategies 
may be responsible for connecting metacognitive and cognitive strategies. 
Next, a EFA was conducted to examine the correlational trends in Table 23 and to 
explore potential paths for a modified SEM model. The number of extracted factors was decided 
based on their eigenvalues and the scree plot. As can be seen in the scree plot in Figure 10, there 
were three factors with eigenvalues larger than one. However, the scree plot indicates that from 
Factor 3 onward, no substantial variance was added. In other words, the two criteria suggest that 
the number of extracted factors should be two or three. 
In the initial SEM model, correlations among latent variables were assumed; thus, direct 
oblimin rotation, using the default delta value of zero, was conducted. When examining the 
pattern matrix, the factor loadings (shown in Table 24) indicate that a three-factor solution would 
be a better fit than a two-factor solution in light of the theoretical considerations of the study. 
Therefore, the 12 variables clustered into three factors, representing reading ability, cognitive-
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strategy use, and metacognitive-strategy use. Much as in the results of the initial SEM, the 
reading-test and character-recognition test variables loaded highly on Factor 1; cognitive 
strategies loaded highly on Factor 2; and metacognitive strategies loaded highly on Factor 3. 
However, complicated factor loadings in Factors 2 and 3 were also found. Namely, the factor 
loadings of memory strategies, as a variable loading on Factor 2, on Factors 2 and 3 were 0.28 
and 0.20, respectively; and the factor loadings of monitoring strategies, as a variable loading on 
Factor 3, on Factors 2 and 3 were 0.19 and 0.29, respectively. The factor-correlation matrix in 
Table 25 indicates that Factor 2 and 3 have a correlation of 0.43, and this may explain the 
complicated factor loadings found for memory and monitoring strategies. 
 
Figure 10. Scree plot of the EFA 
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Table 24 





1 2 3 
Grammar 0.81 0.03 0.15 0.62 
Cloze 0.81 -0.07 0.10 0.64 
Passage 0.88 0.11 -0.11 0.83 
Comp. 0.00 0.64 0.01 0.42 
Memory -0.12 0.28 0.20 0.20 
Retrieval 0.11 0.92 -0.07 0.80 
Planning 0.01 -0.14 0.89 0.70 
Monitoring -0.19 0.19 0.29 0.23 
Evaluating 0.10 0.22 0.68 0.62 
OrthoP. 0.43 0.05 0.02 0.18 
OrthoS. 0.49 0.03 -0.06 0.26 
Morpheme 0.68 -0.13 -0.10 0.54 
% Variance 
Explained 0.27 0.17 0.06 0.50 
Comp. = comprehending strategies 
OrthoP = ortho-phonological subtest 
OrthoS = ortho-semantic subtest 
 
Table 25 
Correlation between Factors 
Factor 1 2 3 




3     1 
 
It also emerged that the correlation between Factors 1 and 3 was higher than that between 
Factors 1 and 2, even though metacognitive strategies indirectly regulate reading comprehension 
through the direct facilitation of cognitive-strategy use on reading comprehension. In parallel to 
the correlational trends observed in Table 23, the correlation between Factors 1 and 3 was higher 
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than the correlation between Factors 1 and 2, which may suggest that metacognitive strategies 
were activated by interrupted reading processes. Moreover, when examining the unique 
variances between Factor 1 and the three metacognitive-strategy types, the factor loading of 
monitoring strategies was the highest among the three. On the other side of the coin, based on the 
unique variances between Factor 3 and the six reading skills, its correlations with character 
recognition and with reading comprehension were similar, although somewhat higher with the 
later. 
Therefore, the paths monitoring à reading comprehension and monitoring à character 
recognition were separately added to the initial SEM model, and the two revised SEM models 
were assessed simultaneously. Then, another revised SEM model with both these additional 
paths was assessed. The evaluation of the three resulting revised SEM models followed the steps 
listed in Table 26. The models with one added path apiece were analyzed and compared against 
each other; and the better-fitting of the two (i.e., Model 1b) was further compared against the 
revised SEM model that featured both of these additional paths. 
Table 26 
Model-Fit Indices of the Hypothesized Model and Revised Models 
Step Parameter to Add !2 df Δ!2 Δdf SRMR RMSEA CFI TLI 
0 Initial Model 85.10* 52 NA NA 0.11 0.12 0.90 0.87 
1a Monitor. à Reading. 79.84* 51   5.26* 1 0.11 0.08 0.91 0.88 
1b Monitor. à C.R. 76.69* 51   8.41* 1 0.09 0.08 0.92 0.90 
2 Monitor. à Reading.      Monitor. à C.R. 75.79* 50 
  4.05* 
0.90 1 0.09 0.08 0.92 0.89 
* p < 0.05 
Note: Monitor. = Monitoring 
 Reading = Reading Comprehension 
 C.R. = Character Recognition 
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After adding either of the two paths, c2 values changed significantly, and other model-fit 
indices slightly improved as well. Such indices further suggested that Model 1b was better than 
Model 1a, and thus Model 1b was chosen to compare against Model 2. However, in the latter 
comparison, the difference in !2 between Model 1b and Model 2 was not significant and other 
model-fit indices did not improve, either. Therefore, Model 1b appeared to be the best-fitting 
















                                                
8 In Model 2, the path monitoring à character recognition (r = -0.27) and the path monitoring à reading 
comprehension (r = -0.27) were not statistically significant, although the path cognitive-strategy use à reading 
comprehension became statistically significant (r = 0.24). In other words, the parameter estimates in Model 1b were 
also better than those in Model 2, although the model-fit indices between the two models were not significantly 
different. 
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4.2.3 Revised SEM. 
 
Figure 11. The revised model examining the effects of character-recognition skills and strategy 
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4.2.3.1 Results of parameter estimation. Table 27 contains a summary of the parameter 
estimates for the revised model, Model 1b.  
Table 27 
Parameter Estimates of the Revised SEM Model 
                 Parameter        
Unstandardized Standardized 
p 
Estimate S.E. Estimate 
Monitoring ß Metacognitive 0.64 0.18 0.46 < 0.01 
Cognitive ß Metacognitive 1.00 NA 0.71 NA 
Character-
Recognition ß Monitoring -0.10 0.04 -0.34 0.02 
Reading. ß Cognitive 0.14 0.06 0.21 0.02 
Reading. ß Character-Recognition 2.17 0.64 0.99 < 0.01 
Passage ß Reading. 0.91 0.10 0.91 < 0.01 
Cloze ß Reading. 1.00 N/A 0.80 NA 
Planning ß Metacognitive 0.80 0.16 0.65 < 0.01 
Retrieval ß Cognitive 0.70 0.11 0.80 < 0.01 
Comp. ß Cognitive 1.00 N/A 0.80 NA 
OrthoS. ß Character-Recognition 1.29 0.42 0.51 < 0.01 
Grammar ß Reading 0.71 0.09 0.76 < 0.01 
OrthoP. ß Character-Recognition 1.00 N/A 0.41 NA 
Morpheme ß Character-Recognition 1.61 0.45 0.73 < 0.01 
Evaluating ß Metacognitive 1.00 N/A 0.74 NA 
Memory ß Cognitive 0.40 0.12 0.41 < 0.01 
Note: Reading. = Reading Comprehension 
Comp. = comprehending strategies 
OrthoP = ortho-phonological subtest 
 OrthoS = ortho-semantic subtest 
The magnitudes of these estimates were similar to those in the model shown in Figure 11; 
but a key difference between the two models is that all the parameters in the revised model were 
statistically significant, p < 0.05, after the inclusion of the monitoring à character-recognition 
path. The factor loading the cognitive-strategy use à reading comprehension path became 
statistically significant and slightly higher (0.21 versus 0.16). Moreover, the factor loading of the 
newly added path was -0.34, indicating that there was a negative correlation between monitoring 
strategies and fluent character recognition. In other words, it is likely that readers activated other 
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metacognitive strategies when monitoring strategies detected interrupted character recognition. 
Furthermore, based on the squared multiple correlations for the latent variable of reading 
comprehension, 99% of the variance in comprehension ability was directly and indirectly 
accounted for by character-recognition ability, cognitive-strategy use, metacognitive-strategy 
use, and monitoring-strategy use. 
4.2.3.2 Results of model fit. The model-fit indices in Table 28 suggest that the fit of the 
revised model is reasonable, considering the relatively small sample size. The 90% confidence 
interval indicates that the confidence interval of RMSEA estimate is larger-than-ideal and the 
RMSEA estimate can be as high as 0.11, which might also be due to the limitations imposed by 
the smallness of the sample. 
Table 28 
Model-Fit Indices of the Revised SEM Model 1b 
!2 df SRMR RMSEA RMSEA 90%CI CFI TLI 
Low High 
76.69* 51 0.09 0.08 0.04 0.11 0.92 0.90 
* p<0.05 
4.2.3.3 Modification identification. Table 29 shows a proposed modification provided by 
the SEM analysis, representing error covariance between Error 4 and Error 8. However, this was 
ignored due to its low importance to the second research question. 
Table 29 
Modification Index for the Revised Model 
 
Parameter to Add Modification Index Parameter Change 
Err4 <-> Err8 6.65 -0.02 
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In answer to the second research question, the revised SEM model presented in Figure 11 
provided strong evidence in favor of the interactive model of L2 Chinese reading. First, the 
reading comprehension ability measured by the reading test was highly correlated with the 
character-recognition ability measured by the character-recognition test (0.99), suggesting that 
the two latent variables were closely related and might belong to a higher-order construct. 
Metacognitive-strategy use and cognitive-strategy use were also highly correlated (0.71), 
and yet still clustered into two different components. The divergence but relatedness of these two 
latent variables appears to provide empirical evidence that metacognitive strategies regulate the 
use of cognitive ones. In other words, readers consciously monitor their affective status and 
comprehension quality, and select the cognitive strategies most suitable to facilitating their 
higher- and lower-level reading processes. 
The relationships between strategy use and reading processing were more complicated. 
The revised SEM model showed that cognitive-strategy use had a direct, positive impact (0.21) 
on the participants’ reading-test performance; however, contrary to my hypothesis, monitoring 
strategy also exerted a direct, negative impact (-0.34) on character-recognition ability. Moreover, 
the two paths connecting strategy use to other reading processes indicated that such relationships 
were more complicated than the hypothesized SEM model proposed in Figure 1, above. 
4.3 Third research Question: Across The Four Groups of Participants, To What Extent 
Does Character-Recognition Versus Strategy-Use Factors Affect Reading-Test 
Performance? 
Examining the structural model in the revised SEM model, both character-recognition 
ability and strategy use significantly affected reading-test performance. The parameters showed 
that correlation between character-recognition score and reading-test score was 0.99, which 
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contrasted sharply with the correlation between cognitive-strategy use and reading-test score 
(0.21). However, perceived monitoring strategy use, as a metacognitive strategy, had an 
additional direct and negative impact (-0.34) on reading-test performance. The direct effect of 
cognitive-strategy use on comprehension processing, although small, significantly influenced 
reading-test performance. Also, metacognitive-strategy use was highly correlated with cognitive-
strategy use (0.71); and the use of a monitoring strategy, through its direct effect on the 
character-recognition test, indirectly influenced performance on the reading test. 
Compared with the larger effect of character-recognition skills, the effect of strategy use 
on reading-test scores was relatively small; nevertheless, it was statistically significant. Strategy-
use also exhibited a more complicated effect on the reading test. First, in terms of direct effects, 
cognitive-strategy use had a positive effect, and it appears that the more readers perceived 
themselves to be using cognitive strategies, the better their performance on the reading test 
would be. Second, regarding an indirect effect, metacognitive-strategy use had a positive effect 
on reading-test scores through its regulation of cognitive-strategy use. In other words, the higher 
one’s perceived use of metacognitive strategies was, the better one performed on the reading test. 
Third, as another indirect effect on the reading test performance, the perceived adoption of a 
monitoring strategy had a negative effect on character-recognition test outcomes, meaning that 
the higher one’s perceived use of monitoring strategies was, the worse one would perform on the 
character-recognition test. 
These direct and indirect effects of strategy use may be explained, first through the 
negative effect of monitoring strategies. Such strategies include pacing oneself while taking the 
test, and maintaining awareness of one’s concentration status and quality of comprehension. 
Monitoring strategies consistently examining affective and comprehension status, and when 
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confronting unfamiliar Chinese characters, and being distracted and stressful, monitoring 
strategies may activate other metacognitive strategies and choose the most appropriate cognitive 
strategies to facilitate comprehension ability for compensating the interrupted character-
recognition processes. 
4.4 Summary of Results for Research Questions 
The aim of this study was to investigate an interactive model of L2 Chinese reading while 
taking account of language background as a confounding variable. In this chapter, the composite 
scores for the reading test, the character-recognition test, and the strategy-use survey were used 
to examine an interactive model of L2 Chinese reading. Several variables from lower-level and 
higher-level processing skills were chosen. A group of lower-level skill variables was included to 
represent character-recognition skills, and three groups of higher-level processing variables were 
chosen to represent background knowledge, reading comprehension skills, and strategy use. 
Background knowledge was examined through participants’ language background in terms of 
heritage or foreign-language learning experience. As a confounding and nesting variable of the 
interactive model, the influences of language background on other variables were investigated 
first, through Research Question 1. Later, all the participants were clustered into a single group, 
to allow for investigation of common constructs of L2 Chinese reading that may be shared by all 
language learners. 
4.4.1 Research Question 1: To what extent can language background explain the 
variance in performance on the reading test, the character-recognition test, and the 
strategy-use survey? 
 Originally there were three language backgrounds included in the study: CFLLs, Man-
HLLs, and Can-HLLs. However, due to the limitations of convenience sampling, a subgroup of 
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CFLLs was singled out after examination of descriptive statistics, leading to CFLLs being 
divided into Singaporean CMTLLs and CFLLs. As a result, four language backgrounds were 
included in the efforts to answer the first research question. The results of three profile analyses 
showed that language background only explained 18% of reading-test variance, 9% of character-
recognition test variance, and 5% of strategy-use survey variance, with only the first one result 
being statistically significant. The interaction between language background and reading skills, 
meanwhile, explained 8% of reading-test variance, 7% of character-recognition test variance, and 
6% of strategy-use survey variance. In sum, the effect size of language background was less than 
20% of the reading variance. 
4.4.2 Research Question 2: Across the four groups of participants, what are the 
relationships among 1) reading-test performance, 2) character-recognition test 
performance, and 3) test-taker perception of strategy-use while taking the reading test? 
The primary constructs included in the hypothesized SEM model were revised based on 
relevant research findings and the results of intercorrelations between variables and EFA. In the 
revised SEM model, all the specified paths were statistically significant. In addition, 
performance on the reading test was largely predicted by performance on the character-
recognition test, and moderately predicted by cognitive-strategy use. Moreover, metacognitive 
and monitoring-strategy use indirectly, but significantly, predicted performance on the reading 
test as well. The relationship between strategy use and other reading processes is more 
complicated, in terms of the signs of the two factor loadings: a positive and direct effect of 
cognitive-strategy use on reading-test performance, and a negative and indirect effect of 
monitoring strategies on such performance (through the character-recognition test). 
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4.4.3 Research Question 3: Across the four groups of participants, to what extent 
did character-recognition versus strategy-use factors affect reading-test performance? 
In the revised SEM model, the significant predictors of reading-test performance were 
character-recognition skills (r = 0.99, direct effect), cognitive-strategy use (r = 0.21, direct 
effect), metacognitive-strategy use (r = 0.15, indirect effect), and monitoring-strategy use (r = -
0.33, indirect effect), together accounting for 99% of the reading-test score variance. Thus, it can 
be said that character-recognition ability affects reading-test performance to a much larger extent 
than strategy use does. Additionally, in comparison to the strong and direct effect of character 
recognition on reading-test performance, the effect of strategy use was subtler and complicated, 
as indicated by cognitive-strategy use having a direct effect, but metacognitive and monitoring 
strategies having indirect ones. 
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CHAPTER 5 
 DISCUSSION AND CONCLUSIONS 
The purposes of this study were to investigate the constructs of L2 Chinese reading, and 
to give due consideration to Chinese-language learners as active agents rather than passive 
processors. In order to achieve these two aims, an interactive model of L2 Chinese reading was 
developed, in which lower-level character-recognition, higher-level comprehension, and higher-
level strategy-use skills were measured through a strategy-use survey and the strategy-use survey 
covered six strategy types. Crucially, the participants’ language backgrounds were also included 
as a background-knowledge variable, which had the potential to confound all the other 
processing skills. 
The study was based on the hypothesis that a portion of the variability in the participants’ 
performance on a test of Chinese reading ability could be explained by character-recognition 
ability, strategy use, and language background. This chapter first summarizes the key findings 
and compares them against those of previous studies, and then goes on to discuss their theoretical 
and pedagogical implications. The discussions of key findings begin with the effect of language 
background, followed by character-recognition skills, comprehension skills, the relationship 
between the two aspects of reading skills, and strategy-use, and ends with the full SEM model of 
the studied processing skills. 
Concerning the low reliability coefficients of some subtests, Rasch analyses were 
conducted in hope to improve the internal consistency by transferring raw scores into true 
interval variables (Bond & Fox, 2015). After obtaining ability estimates of the 12 variables using 
the software Facets 3.71.0 (Linacre, 2013), reliability of the 12 subtests increased and the 
reliability coefficients were around 0.75 (see Appendix C). However, because each subtest had 
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only a few items (11 or fewer in each case), 135 misfitting ability estimates were generated 
across the 12 variables, representing 13% of the data. Due to substantial amount of misfitting 
estimates over small number of items, I chose to use raw data to conduct further analyses, 
bearing in mind the low reliability of some subtests that this would entail. The descriptive 
statistics of each group based on Rasch ability estimates are presented in Appendix D. 
5.1 The Effect of Language Background on L2 Chinese Reading Skills 
It should be noted that due to the small sample size and multiple comparisons employed 
in this study, the observed power of many of the analyses is low, and may have led to some non-
significant results. Notwithstanding such limitations, the results do suggest that language 
background had a medium effect on reading-test performance (approximately 18%), while its 
effects on character-recognition test performance and strategy-use survey responses were both 
small (less than 10%). All three of the abovementioned results echoed the non-significant group 
differences found in previous studies (Ke, 1998; Koda, Zhang, & Yang, 2008; Lü & Koda, 2011; 
Xiao, 2008). However, though the effect of language background on lower-level processing was 
not statistically significant, its effect on higher-level processing was larger and significant, and 
this has several implications regarding the effect of language background on L2 Chinese reading 
processing. The effect of language background is discussed according to the following three 
aspects: 1) its stronger effect on comprehension processing than on character-recognition 
processes, 2) its weak effect on strategy use, and 3) the social side of the language-background 
effect observed in Singaporean CMTLLs. 
First, comprehension processing may be more sensitive to language background than 
character-recognition processing is. However, upon closer examination of the reading and 
character-recognition subtests in Figures 6 and 7, group differences appear to be larger in the 
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grammar, cloze, and morpheme subtests than in the passage-comprehension, ortho-semantic, and 
ortho-phonological subtests, suggesting the existence of another interaction effect between 
language background and reading-processing levels. In other words, language background may 
have a stronger effect on morpheme, vocabulary and grammar knowledge, than on reading 
processes at the sub-character and passage levels. which is similar to the HLLs’ morphosyntactic 
advantage summarized by Montrul (2012).  
In terms of this seeming uniformity of sub-character processing, the findings of Lü and 
Koda (2011) may offer a possible explanation. They divided their participants into two groups 
based on their home language use and home literacy support to examine the effects of these 
factors on three skills related to character learning: real character naming, real pinyin naming, 
and pseudo-pinyin naming. The only significant effect these authors found was the positive 
impact of home language use on real character naming,9 implying that the benefit of language 
background is mainly at the character-level, while the more refined subcharacter-level skills may 
require much longer exposure and/or formal language instruction. 
On the other hand, the relatively small group difference I observed in the passage-
comprehension subtest may be illuminated by the research of Koda, Zhang and Yang (2008) and 
Schoonen, Hulstijn and Bossers (1998). Both these studies’ findings suggest that L2 passage 
comprehension involves metacognitive variables that are transferable across languages; and that 
such metacognitive variables include viewing oneself as a reader, knowledge of text 
characteristics, knowledge of reading strategies, and knowledge of reading goals and 
comprehension criteria (Schoonen, Hulstijn, & Bossers, 1998). Among these four metacognitive 
variables, knowledge of text characteristics is developed last, and is the most important in both 
                                                
9 Although the effect of home language use on real character naming was the only statistically significant 
comparison reported by Lü & Koda (2011), its statistical significance is in question due to the inflated Type-I error 
rate caused by the 18 t-tests conducted in the study. 
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L1 and L2 passage comprehension. In the current study, all the participants were all aged 16 or 
above, and many of them had received some higher education, indicating that they might also 
have been able to transfer their knowledge of text characteristics from English to Chinese, 
leading language background to have a smaller effect. 
Second, although the present study identified a positive relationship between strategy use 
and comprehension, the effect of language background on strategy use was not statistically 
significant: a finding that differs from that of Sung (2011). This discrepancy may be related to 
the present work limiting strategy use to a particular context, i.e. a test preparation context, 
whereas Sung applied it to the learning of Chinese in general. As such, the narrower range of 
strategies employed by participants in the present study may have been less useful for tapping 
into group differences. Even so, the effect size of language background in the present study was 
about 6% of the total variance in cognitive- and metacognitive-strategy use, which is roughly 
comparable to the highest effect of home language on the total variance in metacognitive 
strategy-use in Sung’s (2011) study, i.e., 11%. However, in one of the aforementioned studies 
(Schoonen, Hulstijn, & Bossers, 1998), knowledge of reading strategies and knowledge of 
reading goals and comprehension criteria – both of which are categorized as strategy use in the 
present dissertation – exhibited stable effects on L1 and L2 reading comprehension. This further 
suggests that strategy use may be transferable from English to Chinese, which in turn could 
explain the nonsignificance of the effect of language background among my participants. 
Third, following the screening of descriptive statistics, Singaporean CMTLLs emerged as 
a distinctive group. Based on their responses to the language-background survey, most of them 
identified their parents as native speakers of English, likely implying that their families had been 
resident in Singapore for more than three generations. In contrast to the findings by Kondo-
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 115 
Brown (2005), that participants with Japanese-speaking grandparents did not perform 
significantly differently from their FLL counterparts in a Japanese placement test of an American 
university, the Singaporean CMTLLs in the current study showed the highest mean scores 
among the four groups in all the subtests. In addition, these Singaporean CMTLLs reported 
higher use of the target language with their parents than did the participants with Japanese-
speaking grandparents in Kondo-Brown’s (2005) study. 
The marked differences between the Japanese HLLs studied by Kondo-Brown (2005) and 
the Singaporean CMTLLs in the current study may be partly explicable by a linguistic-vitality 
framework (Liu, 2013). When investigating the linguistic vitality of Chinese in the United States, 
Liu focused on three aspects: capacity, opportunity, and desire. With regard to the first of these, 
ethnic Chinese in Singapore are required to learn Mandarin at school (Ministry of Education, 
Singapore, 2016b), and as a result, Singaporean CMTLLs are likely to be more capable of 
developing their language proficiency through formal and informal education. With regard to the 
second factor, opportunity, ethnic Chinese represent more than 70% of the population in 
Singapore (Department of Statistics, Singapore, 2015), and thus Singaporean CMTLLs may have 
more informal opportunities to develop the target language. And thirdly, their relatively high 
capacity and greater opportunities may well lead to Singaporean CMTLLs having a stronger 
desire to develop their Mandarin abilities. In short, the higher linguistic vitality of Mandarin in 
Singapore – as compared to Mandarin or Japanese in the U.S. – may serve as a protecting factor 
for bi/multi-lingual competence; and in the absence of formal protection for the social factors 
encompassed by the linguistic vitality framework (e.g., the Mother Tongue Language Policy in 
Singapore), it is very likely that HLLs will lose their home languages. 
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5.2 Character-Recognition Skills in L2 Chinese Reading 
In the present study, the participants’ character-recognition skills – considered as an 
aspect of lower-level processing – were measured by the ortho-phonological, ortho-semantic, 
and morpheme subtests. In the SEM measurement model of character recognition, ortho-
phonology, ortho-semantics, and morpheme processing were significantly correlated with 
character-recognition processing, and this echoes the findings of L1 Chinese reading studies 
(e.g., Cheung et al., 2007; Li et al., 2002; Shu et al., 2003; Tong, 2008). The results also showed 
that character-recognition skills were most highly correlated with morphology processing (0.73), 
followed by ortho-semantics processing (0.54) and ortho-phonology processing (0.42). This high 
correlation of morphology processing with character-recognition was also similar to the findings 
of L1 Chinese reading studies (Hu, 2013; Ku, 2000, Li et al., 2002; Tong, 2008), and suggests 
that morphology processing may be a more sensitive indicator of character-recognition ability 
than sub-character processing skills are – especially in light of Tong’s (2008) finding that the 
importance of morphology processing increases as L1 reading ability develops. Moreover, my 
participants’ morpheme skill was significantly correlated with their other character-recognition 
and comprehension skills (see Table 23), and its high factor loading in the EFA results (Table 
23) indicates its crucial role in L2 Chinese reading. In light of the beneficial effect of home 
language use on real character naming identified by Lü and Koda (2011), it is reasonable to 
argue that morpheme skill plays a more crucial role than ortho-phonology skill in transforming 
knowledge of oral Chinese into reading ability. 
Moreover, Tong (2008) found that sub-character processing emerges as an individual 
latent variable for beginning L1 readers, and then clusters with morpheme processing for 
advanced L1 readers. Tong explained that the emergence of sub-character-processing may be 
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due to an instruction effect. Specifically, when being instructed by compound characters 
comprising of ortho-phonological and ortho-semantic components with reliable phonological and 
semantic cues, beginning L1 readers learn to actively process sub-character information. The 
convergence with morpheme processing may be related to later instruction covering compound 
characters with less reliable ortho-phonological and ortho-semantic components, which could 
lead a student to depend less on sub-character processing. The lower factor loadings of the two 
types of sub-character processing identified in this study may also reflect an instruction effect, 
insofar as most Chinese characters in textbooks do not have reliable sub-character cues, and 
instructors may focus on whole characters more than on sub-character components. 
When comparing the factor loadings of ortho-phonology and ortho-semantics, the latter’s 
higher correlation with the latent variable of character-recognition ability was also reported in 
studies of L1 Chinese reading (Cheung et al., 2007; Tong, 2008). Cheung and her colleagues 
found that ortho-phonology and ortho-semantics skills shared 10% and 12%, respectively, of the 
total variance in reading comprehension among L1 readers. In the current study, the shared 
variances between ortho-phonology processing and passage comprehension were 13%, and 
between ortho-semantics processing and passage-comprehension, 23%. This indicates that 
processing the sub-character level of semantic information may share more cognitive 
mechanisms with general-comprehension processing than processing the sub-character level of 
phonemic information. 
In Tong’s (2008) study, the factor loading of ortho-phonology skills starts from 0.51 for 
L1 pre-readers and drops to 0.35 for advanced L1 readers, whereas the factor loading of ortho-
semantics skills remains stable at around 0.50 across the three examined age groups. Similarly, 
in the present study, ortho-phonology and ortho-semantics skills shared 13% and 23%, 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 118 
respectively, of the total variance with the passage-comprehension subtest; and the factor 
loadings of ortho-phonology and ortho-semantics skills were 0.41 and 0.51, respectively. The 
similarities between L1 readers and the participants in the current study could suggest that, like 
L1 Chinese children, Chinese-language learners are able to utilize ortho-phonological and ortho-
semantic information to learn Chinese characters. 
Scholars investigating reading development in the context of alphabetic orthographies 
have identified the decoding of ortho-phonological information as crucial (Morais, 1999; 
Stanovich, 2000). However, studies of bilingual Chinese children (Cheung et al., 2007; Chow, 
2014; Hu 2013) suggest that ortho-phonology processing is less important in Chinese than in 
English, and that when reading in Chinese, it is also less important than ortho-semantics 
processing. In addition, the CFLLs studied by Shen (2010) had more difficulty connecting 
graphemes with phonemes than connecting graphemes with meanings. Along the same line, 
English-dominant participants in the same study exhibited lower loadings of ortho-phonology 
processing than of ortho-semantics processing: indicating that English-dominant readers are able 
to adjust their lower-level processing skills to an orthography very different from that of their 
dominant language. This processing adjustment would tend to support the concept of multi-
competence proposed by Cook (2002): i.e., that bi/multi-linguals develop different skills from 
their monolingual peers, and that their adaptability to various languages suggests a powerful 
cognitive ability to choose the most efficient way to process languages, rather than passively 
relying on the cognitive ability developed through L1 acquisition (see also Cook, 2015). 
5.3 Comprehension Skills in L2 Chinese Reading 
Comprehension skills, as an aspect of higher-level processing, were measured by the 
grammar, cloze, and passage-comprehension subtests, targeting the lexical, syntactical, and 
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discourse levels of comprehension. In the measurement model of reading, the passage-
comprehension subtest had the highest factor loading, although the other two subtests also had 
relatively high correlations with the latent variable of reading comprehension ability. These high 
factor loadings suggest that the comprehension skills elicited by the three subtests were highly 
correlated with reading-comprehension ability as a construct: a similar result to Purpura’s (1999) 
regarding the construct of reading ability. 
5.4 The Relationship between Character-Recognition and Comprehension Skills 
The extremely high factor loadings between character-recognition skills and reading-
comprehension skills (r = 0.99) in the revised SEM model shown in Figure 11 suggests that these 
two aspects of L2 Chinese-reading processing are likely to belong to the same higher-order 
construct. It should be noted here that the unidirectional arrow from character recognition to 
reading comprehension was established for a statistical reason, so reading comprehension could 
serve as the dependent variable in the SEM model. In practice, the relationship between the two 
constructs is bi-directional, meaning that decoded information by the comprehension and 
character-recognition processes feed into each other. Accordingly, in the structural model, the 
correlation between comprehension and character-recognition abilities being the highest one 
suggests that most reading acts would be related to interactions between these two constructs. 
For example, adequate reading comprehension can be built by piecing together information 
decoded via character-recognition. At the same time, if a person has sufficient comprehension at 
the discourse level, this person can guess the meaning of unfamiliar words through accessing 
information at the morpheme level. 
When investigating the relationship between L2 English reading-test performance and 
strategy use, Purpura (1999) divided reading into reading ability and grammar ability, with the 
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former measured by passage-comprehension and cloze tests, and the latter by grammar, 
vocabulary, word-formation, and sentence-formation tests. Purpura found a significant 
correlation, as high as 0.99, between these two sets of abilities. In the current study, grammar 
was measured as an aspect of higher-level processing, and no specific subtest was designed to 
measure word-level processing, although the cloze subtest arguably included aspects of it. On the 
other hand, due to the importance of morphemes in Chinese reading, a construct of character-
recognition was included to tap into this lower-level processing realm. The high correlation 
between lower-level and higher-level reading processing found in Purpura (1999) and the current 
study may yet be observed in other L2 reading contexts. 
Often, when scholars describe reading in Chinese, their principal focus is on character-
recognition (e.g., Everson, 2011; Li, Gaffney, & Packard, 2002; McBride-Chang & Chen, 2003). 
While beginning readers of Chinese may have limited ability to process phrases and short 
sentences, assessing readers who have studied Chinese for longer may require examination of 
their reading ability at various levels. In other words, L2 Chinese reading may be better assessed 
via the inclusion of morpheme-discrimination, grammar, cloze, and passage-comprehension 
subtests, due to their high loadings in the SEM model of this study. 
5.5 Strategy-Use in L2 Chinese Reading 
Strategy use, considered as an aspect of higher-level processing, was measured in the 
current study using a survey developed by Phakiti (2007). The results support the study’s 
hypothesis that strategy use can be divided into two types, cognitive and metacognitive, which 
were found to be highly correlated (0.71). The overlapping variance between these two 
constructs was approximately 50%, showing that it might be preferable to separate them, rather 
than clustering them into a single higher-level strategy-use construct. Moreover, the current 
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results revealed that metacognitive-strategy use, considered as a latent variable, did not directly 
regulate reading processes. Instead, strategy use was found to facilitate reading processes mainly 
through the latent variable of cognitive-strategy use. 
The findings are in line with those of Phakiti (2008) and Purpura (1999), that a higher-
order construct of cognitive-strategy use is directly regulated by another higher-order construct, 
metacognitive-strategy use, and that the latter indirectly facilitates reading comprehension 
through the former. When examining the nature of strategy use across two ESL assessment 
scenarios – a midterm and a final exam – Phakiti (2008) found the factor loadings of the SEM 
measurement models of cognitive-strategy use and metacognitive-strategy use varied to a small 
degree, with the cognitive model’s factor loadings ranging from 0.81 to 0.87, and those of the 
metacognitive model only somewhat larger, at 0.69 to 0.89. 
In comparison to Phakiti’s (2008), the factor loadings of the present study’s two 
measurement models were lower (0.41-0.80 for cognitive-strategy use and 0.46-0.74 for 
metacognitive-strategy use). One possible explanation is that, as Phakiti suggested, strategy use 
is volatile: being based on an individual’s knowledge regarding the perceived purposes of the 
tasks at hand, and of how well certain strategies work together on certain tasks. In other words, 
in the current study, the low-stakes nature of the participants’ tasks could have led to lower 
levels of perceived strategy use, in comparison to the relatively high-stakes midterm- and final-
exam situations confronted by Phakiti’s participants. However, the correlations between 
cognitive- and metacognitive-strategy use that Phakiti identified (approximately 0.75) was 
similar to the correlation between the same two constructs in the present study (0.71), and this 
may indicate that the executive function exerted by metacognitive strategies on cognitive 
strategies is stable across L2 reading-assessment contexts. 
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5.6 The Full SEM Model 
Although many studies have investigated strategy-use in reading Chinese, the current 
study appears to be the first one to do so using SEM. The results of the initial SEM found non-
significant correlations between cognitive-strategy use and comprehension skills, essentially 
meaning that the hypothesized SEM model functioned as two distinct systems in which 
connection between the two systems can be observed only by chance. However, this connection 
was strengthened after a path was added from monitoring strategy to character-recognition skills, 
on the basis of correlation-matrix and EFA results. From this point onward, the data supported 
the revised SEM model and all of its paths were statistically significant. 
Taken as a whole, the results showed that 1) the three reading subtests significantly 
contributed to comprehension skills, with the passage-comprehension subtest exhibiting the 
highest factor loading; 2) the three character-recognition subtests significantly contributed to 
character-recognition skills, with the morpheme subtest exhibiting the highest factor loading; 3) 
all six strategies significantly contributed to either cognitive- or metacognitive-strategy use, with 
comprehending- and retrieval strategies exhibiting the highest factor loadings on cognitive-
strategy use, and planning strategy exhibiting the highest factor loading on metacognitive-
strategy-use; 4) a significant and positive relationship could be discerned between cognitive-
strategy use and comprehension skills; 5) comprehension skills were significantly and directly 
explained by character-recognition skills and cognitive-strategy use; 6) another significant and 
negative relationship could be observed between monitoring strategy and character-recognition 
skills; and 7) taken together, character-recognition skills and the use of cognitive strategy, 
metacognitive strategy, and monitoring strategy explain 99% of the variance in the participants’ 
comprehension skills. 
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The seemingly contradictory effects of monitoring strategy on character-recognition 
skills and of cognitive-strategy use on comprehension skills may be explained by Stavonich’s 
(2000) interactive-compensatory model and the two functions of strategy-use. The interactive-
compensatory model holds that any level of reading process can compensate for deficits in 
another level. It is possible that readers constantly monitor their comprehension status, and when 
comprehension deficits occur due to unfamiliar Chinese characters, metacognitive strategies are 
activated. Such strategies then allow the readers to assess their global comprehension and locate 
problematic areas (through evaluating strategy); select the best cognitive strategies and readjust 
steps for the employment of their mental resources (through planning strategy); and reach 
adequate comprehension (through comprehending, memory, and retrieval strategies). In sum, 
when monitoring strategies detect unfamiliar characters, other metacognitive strategies are 
activated for the purpose of regulating cognitive strategies, which in turn facilitate text-level 
comprehension, such as connecting details, reaching a coherent understanding of a text, and 
understanding the text’s organization, in spite of deficits in character-recognition processes. 
Moreover, this newly orchestrated text-level comprehension may allow readers to 
retrieve prior knowledge of the unfamiliar characters. A respondent’s comment reported by 
Everson and Ke (1997) suggested the intricate interactions among the lower and higher levels of 
reading processes and strategy use: 
I’m trying to, when I come to a character I don’t recognize, I’m saying it in my head, 
kinda mentally inserting a space while trying to keep the flow of the sentence going 
instead of just stopping at that one character, when just trying to help, seeing if that will 
trigger something in my memory that particular word, or character, that I’m not getting, 
which may be happening right now. (p. 8) 
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When considering the frequent interactions among reading processes, recognizing Chinese 
characters and words involves more mental resources than merely applying linguistic knowledge 
to grapheme decoding. To reach adequate reading comprehension, deciphered information from 
Chinese characters is necessary, but text-level comprehension can also help activate relevant 
vocabulary schema and retrieve the target vocabulary knowledge, which indicates that coherent 
reading comprehension is achieved through constant bi-directional processes between levels, 
rather than uni-directional bottom-up or top-down processes. 
Often, negative correlations between strategy use and reading skills are ascribed to the 
compensatory function of strategy use, whereby strategies are employed to compensate for 
interrupted reading processes (e.g., Cohen, 2014). On the other side of the coin, positive 
correlations between the two are ascribed to the facilitative function of strategies, indicating that 
the higher one’s perception of one’s own strategy use is, the better one’s reading comprehension 
will be (Afflerbach, Pearson, & Paris, 2008). Taking this line of thought further, the negative 
loading of monitoring à character recognition denotes the compensatory function of strategy 
use being triggered by interrupted character-recognition, and the positive loading of cognitive 
strategy use à reading comprehension indicates the facilitative function of strategy use toward 
better global comprehension of texts. 
Jiang and Cohen (2012) reviewed studies of strategy use in L2 Chinese learning contexts, 
and identified four possible differences between strategy use in L2 Chinese reading and in L2 
English reading. Among these four, two are pertinent to the current study: 1) the convergence of 
graphemes, phonemes, and meaning within one character, and 2) the relationships between sub-
character components and morphemes. Before discussing the differences between the current 
study and Jiang and Cohen’s, it should be noted that the strategies reviewed were mainly for 
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language learning across various contexts, and were not specific to language assessment. 
Although the current study did not support a path from cognitive-strategy use to character 
recognition, the measurement model of character-recognition skills indicated the participants’ 
ability to systematically analyze sub-character structures for phonological and semantic 
information, as well as the importance of character-recognition processes to comprehension 
processes. In addition, based on verbal reports in Everson & Ke (1997), some introspective 
reports indicate strategy-use targeting at character-recognition, such as “Um, ok, it starts with, 
uh, ‘a pair’ … um this first word of main text, or the subtitle here, ah, looks like a measure. The 
‘fang’ something, I don’t recognize that but I guessed at the pronunciation” (Everson & Ke, 
1997, p. 7), “I’m trying to, when I come to a character I don’t recognize, …” (Everson & Ke, 
1997, p. 8), and “… this guy is the waijiaobuzhang, and, ok, so here we’ve got more information. 
So this the American Secretary of State or guowu?, or, I think, this American official, Shierci? 
(repeats), maybe it’s Scharci, ah I don't’ know, but I’m still sort of fixated on that name. But then 
I'll go down here.” (Everson & Ke, 1997, p. 11), which show a combination of monitoring, 
evaluating, planning, retrieval, and memory strategies.  
Based on the quoted verbal reports in Everson and Ke (1997), the reported processes 
appear to start with a combination of monitoring and evaluating strategies, so I examined the five 
monitoring and six evaluating strategies in the strategy-use survey and their descriptive statistics. 
Among the 11 strategies, Strategy 29 as a monitoring strategy, which is “I noticed when and 
where I was confused in the text,” best reflects the initiation of the repairing processes, while the 
remaining 10 strategies are more general, such as Strategy 23 “I checked my own performance 
and progress as I moved along the test tasks” as an evaluating strategy. In addition, when the 
mean score of Strategy 29 is the highest (M = 3.28, SD = 0.64) among the 11 strategies (M = 
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2.91, SD = 0.49 for the other four monitoring strategies, and M = 2.78, SD = 0.48 for the six 
evaluating strategies), suggesting participants’ most positive attitude to Strategy 29 and the path 
of Monitoring à character-recognition (see Appendix B for descriptive statistics of each 
strategy, and Strategy 29 is labeled as Monitor4 in Appendix B). 
If the factor loadings of the latent variables in the revised SEM model are examined in 
light of the framework of communicative competence (Bachman & Palmer, 1996; Canale & 
Swain, 1980), it appears that comprehension skills and character-recognition skills belong to the 
domain of language knowledge, whereas strategy use belongs to the domain of strategic 
competence. This could further explain the relatively low contribution of strategy use to L2 
Chinese reading-test performance, as compared to the contribution made by character-
recognition skills. 
Regarding the contribution of cognitive-strategy use to reading processing, the present 
project’s findings paralleled those reported by some previous studies of L2 Chinese reading 
(Everson & Ke, 1997; Lee-Thompson, 2008) and L1 Chinese reading (Chan & Law, 2003). Like 
these L2 reading studies, the current study showed that both metacognitive and cognitive 
strategies were applied to lower- and higher-level reading processes, and also found another, 
similar contribution of strategy use to comprehension: specifically, 0.21 for the direct effect of 
cognitive-strategy use, 0.15 for the indirect effect of metacognitive-strategy use, and -0.33 for 
the indirect effect of monitoring strategy. On the L1 side, when investigating the relationship 
between metacognition and Chinese reading comprehension among L1 Cantonese children in 
Hong Kong, Chan and Law (2003) found significant and positive correlations between strategy 
use and comprehension (approximately 0.20). 
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The current study had similar findings to two important strategy-use studies conducted in 
L2 English settings (Phakiti, 2008; Purpura, 1999), in particular 1) a strong correlation between 
lower-level character-recognition processes and higher-level comprehension processes, 2) a 
direct effect of cognitive-strategy use on reading processing, 3) a strong correlation between the 
use of metacognitive and cognitive strategies, and 4) an indirect effect of metacognitive-strategy 
use on reading processing. 
Unlike Purpura (1999), Phakiti (2008) measured lexico-grammatical reading ability via 
fill-in-the-blank cloze tests, and found that cognitive-strategy use directly contributed to 
performance on such tests, with contributions of 0.40 and 0.55 in the two settings studied. In the 
current study, the size of the direct effect of cognitive-strategy use on comprehension skills was 
0.21. Although this is considerably smaller than that reported by Phakiti, the results of the 
current study nevertheless support the important role of strategy use in reading processing. 
Although the current study identified a general function of strategy use that was similar to 
its general function identified in L2 English reading studies (Phakiti, 2008; Purpura, 1999), it 
also found a divergent specific function of monitoring. Purpura observed direct and positive 
effects of two metacognitive strategies, monitoring (0.10) and evaluating (0.47), on lower-level 
reading processing, whereas the current study found a direct and negative effect of monitoring 
strategy on lower-level reading processing (-0.34). This difference may be related to the 
participants having lower proficiency than Purpura’s did, and/or to the differences between 
processing Chinese and English text. 
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5.7 Implications of the Present Study 
The present study’s interactive model of L2 Chinese reading has been supported, and it 
thus has a number of theoretical, methodological, and practical implications for L2-reading and 
language-testing research. 
5.7.1 Theoretical implications. This study assumed that certain cognitive constructs of 
L2 Chinese reading are common to learners from various language backgrounds, and the 
acceptable model-fit indices of the revised SEM model support such an assumption. The study 
also simultaneously compared the contributions of character-recognition ability and strategy use 
to comprehension, and the results suggest that the importance of efficient character recognition 
overwhelms that of strategy use. However, mere comparison of these two contributions implies 
linear relationships between the two factors and comprehension, and overlooks the complicated 
relationships that exist between reading processes because strategy use interacts directly and 
indirectly with both character recognition and comprehension. In other words, when comparing 
the contributions of character recognition to those of strategy use, the nonlinear relationship of 
strategy use with the other processes is overlooked, and its supporting role in comprehension 
performance would be better captured via a nonlinear and interactive perspective on L2 Chinese 
reading. 
In this study, strategy use was operationalized as conscious cognitive acts, and as having 
specific purposes in a particular context. As such, strategy use in the study differs from 
language-learning strategies, which are defined as “broad, teachable actions that learners choose 
from among alternatives and employ for L2 learning purposes” (Oxford, 2011, p. 12). Various 
scholars (Cohen, 2014; Phakiti, 2007; Tseng, Dörnyei, & Schmitt, 2006) have argued against the 
use of strategy-use surveys such as the Strategy Inventory for Language Learning (SILL) 
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(Oxford, 1990) in a wide range of learning contexts. Their objections all relate to the idea that, 
when used for a decontextualized purpose, what such surveys actually collect is the respondents’ 
accumulated knowledge regarding strategy use, and they thus overlook the context-specific 
nature of online strategy-use as it occurs in people’s working memory. To overcome the manifest 
ambiguities in existing definitions of language-learning strategies, and to emphasize learner 
autonomy, some scholars have begun switching to the notion of self-regulation (Oxford, 2011; 
Tseng, Dörnyei, & Schmitt, 2006); and Phakiti (2007) goes even further, arguing that the term 
“strategies” should be used only for online cognitive activities facilitating a particular L2 task 
performance. Following this line of reasoning, online strategy use for specific learning tasks 
might be conceptualized as part of strategic competence, and the meta-knowledge accumulated 
through online strategy use might further feed into self-regulatory competence for language 
learning. 
In addition, scholars investigating communication strategies tend to adopt a view that 
strategy use is fundamentally a problem-solving technique (e.g., Cohen, 2014; Kasper & 
Kellerman, 1997; Macaro, 2001). This approach, by its nature, tends to foreground the 
compensatory function of strategy use and to downplay its facilitative functions. A theoretical 
implication of the negative and positive relationships between strategy use and reading processes 
identified by the present study could be uniting the compensatory and facilitative perspectives 
into a single framework that treats them as two sides of a coin. The compensatory function may 
be activated to repair insufficient comprehension or linguistic knowledge for the purpose of 
facilitating L2 task performance or linguistic competence. Therefore, both functions serve the 
same purposes, but with different connotations: the compensatory function focusing on the 
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distinction of deliberate strategies from automatic language skills; and the facilitative function 
emphasizing the positive contribution of strategies to L2 performance. 
The present study drew on L1, L2, and HL reading development, L2 strategic 
competence, and L2 assessment research to investigate the relationships between selected 
cognitive constructs of L2 Chinese reading. In so doing, it first investigated the variance 
explained by language background (considered as a variable of higher-level reading processing) 
in L2 Chinese reading ability, character-recognition ability, and strategy use. An important 
theoretical implication of the results is that higher-level processing skills could be measured 
more accurately by tapping into the effect of language background on reading processing. On the 
other hand, although lower-level processing skills may be more language-specific, such skills 
can be developed quickly even by readers whose L1 orthography is very different from Chinese, 
and this may lead to lower-than-expected effects of language background on lower-level 
processing skills. Additionally, the significant group differences we observed in reading-test 
performance may have been linked to the nontechnical, narrative, and literary texts included in 
the reading test, which could have required greater activation of situational models of 
interpretation (Grabe, 2009) than the character-recognition test did. In other words, future 
investigators should bear in mind that large effects of language background on comprehension 
may be due to the activation of a situational model of reader interpretation, which is related to 
topical knowledge of the target culture more than to linguistic knowledge of the target language. 
It should also be noted here that language background, as investigated in the present 
study, was operationalized based on Kondo-Brown’s (2005) research, which suggested that, in 
terms of the amount of linguistic input, parents are significantly more beneficial for home-
language development than grandparents. Based on those findings, the current dissertation 
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initially classified participants by language background based solely on their parents’ native 
languages. However, this categorization scheme became problematic during screening of the 
responses to the language-background survey, in that Singaporean CMTLLs reported more 
Mandarin-use at home than did CFLLs. A reason for this might be that most Singaporean 
participants identified their parents as native speakers of English due to the prevailing language 
ideology in Singapore – to say nothing of the fact that, in a multilingual society like Singapore, 
the distinction among native language, first language, and dominant language can be less than 
clear. In addition, the language-background survey ignored the possibility that parents can be 
native speakers of more than one language. These issues may suggest that the status of being a 
foreign language learner or a heritage language learner might be better treated as being on a 
continuum for the target language exposure at home, or as an interval variable, rather than as 
categories or a nominal variable. Transferring language background categories to linguistic home 
exposure from different family members, i.e., multiple ordinal variables, to an interval variable 
could be achieved by generating factor scores through PCA and estimating person parameters 
through Rasch Analysis. In addition, the effect size of language background on different aspects 
of reading processing could be examined using multiple regression: by treating the factor scores 
of language background as the DV; the test scores of the reading subtests as IVs; and the R2 of 
the multiple regression as the effect size of language background. 
5.7.2 Methodological implications. This study operationalized reading acts as nonlinear 
and interactive, and combined multiple tasks that targeted various reading abilities, as proposed 
by Grabe and Jiang (2014). It also demonstrated the usefulness of SEM for investigating the 
nonlinear and interactive relationships between reading skills, especially in comparison to linear 
regression models and correlation comparisons. Specifically, when using multiple regression to 
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predict comprehension performance with the variables we examined, the regression formula 
would be comprehension performance = 0.99 * character-recognition + 0.21 * cognitive-strategy 
use + 0.15 * metacognitive-strategy use - 0.33 * monitoring strategy-use, which fails to describe 
the indirect and recursive interaction between strategy use and other reading processes. 
5.7.3 Implications for practice. In addition to its theoretical and methodological 
implications, the present study has some practical implications for the assessment of L2 Chinese 
reading development. The most important of these relates to the findings regarding the factor 
loading between morpheme processing and character recognition, which complement those of Li 
and colleagues (2002) and Tong (2008): i.e., that morpheme-processing skills are likely to be a 
more sensitive measure of character-recognition skills, and thus of later reading comprehension, 
than are sub-character processing skills such as ortho-phonology and ortho-semantics. 
Researchers of Chinese reading development, whether L1 or L2, have always been interested in 
the level of statistical significance in the relation between sub-character processing and reading 
development. In this regard, the results of this dissertation have implications for test 
development, curriculum design, and instruction. 
With regard to test development, it is suggested that in the case of lower-level 
comprehension skills, the most relevant instrument is the morpheme test, while the higher-level 
skills can best be assessed using a combination of grammar, cloze, and passage-comprehension 
tests. However, it would be useful to first investigate how morpheme processing varies across 
different test tasks, as well as how morpheme task effects interact with comprehension 
performance. 
Because the results also indicated the existence of a compensatory relationship between 
character recognition and the use of a monitoring strategy, curriculum developers and teachers 
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should provide explicit instruction on morpheme processing and on monitoring one’s affective 
and attentional state and comprehension level using a self-regulation approach (Oxford, 2011). 
For example, teachers might teach students how to monitor time, their state of concentration, and 
their level of understanding/confusion when they encounter unfamiliar Chinese characters, and 
also test them specifically on their grasp of these monitoring techniques. In this way, Chinese-
language learners could potentially increase their morpheme-processing skill while 
simultaneously being exposed to a wide array of conscious acts that facilitate both lower- and 
higher-level reading. If this is indeed the case, exposure to online strategy use through explicit 
instruction would facilitate learners’ knowledge of such strategy use as well as their strategic 
competence. 
This dissertation found that the effect of language background was more clearly 
observable in the results of the morpheme, grammar, and cloze subtests. The administrators of 
Chinese-language programs that offer two tracks of curricula, one for HLLs and the other for 
FLLs, may wish to differentiate between these two groups as early as the placement-test stage. 
For such language programs, a reading instrument consisting of morpheme-discrimination, 
grammar, and cloze may be the most sensitive means of detecting the language-background 
effect. To simulate a situation involving a U.S.-based Chinese-language program, a follow-up 
profile analysis was conducted to investigate the language-background effect on these three 
subtests, using the three groups studied in this dissertation other than Singaporean CMTLLs. 
Group membership explained 20% of test-performance variance (p < 0.001), with Man-HLLs 
scoring the highest, Can-HLLs the second highest, and CFLLs the lowest on all three subtests. 
However, it is noteworthy that – even with this combination of reading tests – it was still 
challenging to differentiate among Can-HLLs, Man-HLLs and FLLs. This being the case, a 
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language-background survey tapping test takers’ home Mandarin use might provide useful 
supplementary information for making placement decisions. 
5.8 Limitations of the Study 
This study has a number of limitations that should be taken into consideration when 
interpreting its findings. 
5.8.1 Methodological limitations. This study’s methodological limitations can be 
subdivided into concerns about participants, instruments and settings, and SEM analysis. First, 
the overall sample size was small, leading to even smaller sample sizes in each of the four 
subgroups, chiefly due to the specificity of the present study’s requirements regarding language 
background. In addition, the participants were mainly recruited through personal connections, 
and were low-intermediate to low-advanced Chinese-language learners. As such, it remains to be 
seen if the results could be generalized to a larger and/or more randomly selected sample of 
learners with a wider range of abilities. Also, after screening the descriptive statistics, 
Singaporean CMTLLs emerged as an additional subgroup, introducing more confounding 
influence related to the variable of language background. 
Second, in regard to measurement instruments, the findings may be specific to the use of 
multiple-choice reading tests, fill-in-the-blank cloze tests, and Likert-scaled questionnaires, as 
well as the low-stakes setting in which the study was carried out. Bachman and Palmer (1996) 
proposed six criteria by which to evaluate test validity, one of which was authenticity, i.e., the 
incorporation of the assessed individuals’ language use in real-life situations. In this regard, 
multiple-choice test items are far from authentic, and a performance test targeting integrated 
language use would better reflect how L2 users actually use Chinese reading skills in real life. 
Although most of the prompts and items in the reading test and the character-recognition test 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 135 
were validated for large-scale tests or research purposes, the respondents’ test performances 
might have differed considerably if integrated performance tests had been administered instead 
(Adolf, Perfetti & Catts, 2011; Alderson, 2000). Moreover, when designing options of the 
multiple-choice items, I avoided items that could have multiple interpretations, and kept only 
those whose correct answers were clear and unambiguous. Authentic materials, in contrast, will 
tend to be subject to multiple interpretations, and avoiding such items in the reading test may 
have led to biased representation of target language use among test takers, given that generating 
multiple interpretations of texts is an aspect of the situational mode of reading comprehension. 
Third, although the study aimed to simulate testing settings, online data collection was 
chosen in the hope of recruiting more participants, and this greatly reduced the control over the 
contexts in which the participants took the test. This in turn impacted on the reliability of the 
character-recognition test and strategy-use survey; therefore, the present study’s findings may 
only be generalizable to test-preparation situations rather than actual testing.  
Fourth, only part of the full range of reading skills was included in the present study. 
Other reading-processing skills involved in test-taking include parsing Chinese character strings 
into words, and predicting what Chinese characters will appear next based on preceding 
collocates and contextual cues. Moreover, though Oxford (2011) proposed that L2 learning 
involves use of cognitive strategies, affective strategies, and sociocultural-interactive strategies 
and their corresponding meta-strategies, only cognitive and metacognitive strategies were 
assessed in the dissertation. The assessment of online strategy use via a self-report questionnaire 
allowed it to be compared across all participants, but such questionnaires are less sensitive to and 
thus less able to capture the dynamic and complicated characteristics of such strategy use, as 
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compared to brain-scanning techniques, such as PET and fMRI scans, eye-tracking, and 
observations made by conversation analysis. 
Lastly, the use of SEM analysis in this study was premised on the idea that common 
cognitive constructs are shared by participants from different language backgrounds. Although in 
the structural model of the revised SEM model, 99% of the comprehension-skills variance was 
explained by the 12 variables, significant c2 values indicated that the model significantly differed 
from the dataset, and that it was not the best fitting model to explain the data’s underlying 
constructs. In this study, language background was regarded as an operationalized variable of 
background knowledge; and accordingly, the language-background variable was treated as a 
nesting variable. However, if background knowledge were deemed to be the extents of cultural 
and linguistic knowledge, it would be a crossed variable.  
5.8.2 Conceptual limitations. Canale and Swain’s (1980) concept of communicative 
competence minimally includes linguistic competence, strategic competence, and sociolinguistic 
competence. A major conceptual limitation of this dissertation is that sociolinguistic competence 
was not taken into consideration, and that cognitive variables played an arguably 
disproportionate role in the model. Testing scholars (Chapelle, 2012; Purpura, 2016) have 
suggested that testing pure linguistic competence would jeopardize test validity, because 
language use in real life involves resources other than linguistic competence. Therefore, it is 
important to develop a framework that can assess all three types of communicative competence, 
and which might include evaluation of sociolinguistic variables through a cognitive lens. 
In the design of this study, as previously noted, it was assumed that there were common 
constructs of L2 Chinese reading across language backgrounds, and it was for this reason that all 
the participants were combined into one group for SEM analysis. The results of profile analyses 
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indicated that the effect of language background accounted for less than 20% of the variance in 
character-recognition ability, comprehension ability, or strategy-use in the study; and the model-
fit indices of the revised SEM model suggested reasonable data-model fit. Nevertheless, it would 
probably be more effective to examine the common constructs of L2 Chinese reading through 
multi-group SEM analyses. 
It should also be noted that all the participants in the current study were English-
dominant, and L2 Chinese readers who are literate in Korean or Japanese may exhibit different 
constructs due to the closer relationships of their languages with Chinese. Even though the high 
correlations among the variables provide support for the hypothesized constructs of L2 Chinese 
reading, it is important that these findings be interpreted with a clear view of the current study’s 
theoretical and practical contexts, i.e., 1) its cognitive and component perspective on reading 
ability, 2) its acceptance of a pedagogical view of reading as a language skill separate from 
listening, speaking, and writing, and 3) its focus on English-dominant bilingual Chinese readers 
who have received formal education in Mandarin. 
5.9 Future Directions 
Although this study used SEM analysis as a confirmatory tool for its constructs of L2 
Chinese reading, it remained exploratory in nature, and its framework for examining component 
reading skills in the context of L2 Chinese reading should be treated as preliminary. In light of 
how much remains to be done to further the understanding of L2 Chinese reading, and the 
limitations of the current research, I would like to conclude this dissertation with some proposals 
for future avenues of research. 
5.9.1 An interactive approach to reading in Chinese-language teaching. The results of 
the current study suggest that even in a low-stakes context, strategy use directly and indirectly 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 138 
facilitates both comprehension and character-recognition skills. Far from arguing against the 
importance of character-recognition skills, this dissertation proposes that reading acts are both 
interactive and nonlinear, and recommends that online strategy use be clearly distinguished from 
the more context-free concept of language-learning strategies. Future work should seek to raise 
language teachers’ awareness of the contextual basis and volatility of the strategy use that can be 
observed in every L2 task. In particular, future research on L2 Chinese reading will do a better 
job of capturing L2 Chinese readers’ ability when it recognizes students as active and creative 
individuals, who are able 1) to consciously mediate lower- and higher-level reading processing, 
and 2) to adjust their cognitive processing based on the nature of their tasks and their learning 
purposes. Moreover, because the types of strategy use investigated in this study differ from the 
self-regulatory language-learning strategies proposed by Oxford (2011), future research could 
profitably investigate the relationship between context-specific online strategy use and context-
free self-regulation competence, as doing so would improve the understanding of strategic 
competence in communicative language classrooms. 
5.9.2 Authentic/real-life L2 Chinese reading. Under the framework of communicative 
language learning (Bachman & Palmer, 1996; Canale & Swain, 1980), it is important to link 
target-language use in real life to language tests. However, communicative competence is more 
easily related to oral communication skills and its relationship with productive literacy skill; and 
the relation of reading to communicative competence is less clear, especially for less-proficient 
language learners. It would be helpful to language teaching if we knew more about what less-
proficient learners actually read, for what purposes, and how they use their reading 
comprehension to interact with others in real life, rather than viewing reading principally as a 
means to an end (i.e., the learning of a new language). 
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5.9.3 Exploring the effect of language background on test performance within a 
more social and communicative framework. This dissertation’s results suggest that language 
background, which is related to socio-contextual factors, interacts with cognitive processing 
skills to varying degrees. Scholars of language testing (e.g., Chapelle, 2012; Kane, 2006; 
Shohamy, 2001) have argued strongly for more critically examining social influence on language 
assessment. One Man-HLL described by Wiley (2008) was born in Taiwan and raised in 
California, and refused to be posited as an incomplete native speaker of Mandarin in a placement 
test; indeed, he was so upset by this characterization that he said he might never return to 
Chinese language classes. Such examples clearly indicate that test validity could be endangered 
by social factors. One means of ensuring test validity in a specified social context would be 
adopting argumentative validity (Kane, 2006), and implementing a socially and contextually 
sensitive test is more likely to bring a positive washback effect, fostering the communicative 
competence necessary to overcoming the socio-contextual challenges faced by test users. 
5.9.4 Treating language background as an interval variable. As mentioned above, 
PCA and Rasch Analysis could be used to transfer the multiple ordinal variables associated with 
home-language exposure from different family members to an interval variable; and the R2 of a 
multiple regression could reveal the effect size of language background on different aspects of 
reading processing, if the factor scores of language background were treated as the DV and the 
reading-subtest scores as IVs. 
5.10 Concluding Remarks 
In conclusion, this study has attempted to examine constructs of L2 Chinese reading from 
an interactive perspective. Such constructs were broadly divided into lower-level and higher-
level processing skills. The lower-level skills are related to character-recognition, and the higher-
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level ones to comprehension skills, strategy use, and background knowledge operationalized as 
language background. The results demonstrated that the relationships between these skills are 
complex and nonlinear; and that some relationships are more easily observed than others, given 
the possible interactions that might occur. Moreover, while the identified contribution of strategy 
use to comprehension skills was relatively small, in comparison to its contribution to character-
recognition skills, its effect was still significant: reflecting how readers actively engage a range 
cognitive resources to facilitate their comprehension. In spite of these complexities, the issues 
raised in this dissertation are of vital importance in the sphere of language learning and testing, if 
we wish to gain new insights on how human beings process and understand languages with a 
very different orthography from their own. 
From a methodological perspective, this study has demonstrated the value of adopting an 
interactive view of L2 reading-ability assessment, and provides empirical findings regarding the 
relationships between the processing skills. It is hoped that the present study has contributed a 
new L2-acquisition perspective to the burgeoning field of L2 Chinese learning, and that this will 
allow for clearer comparisons of cognitive processing across various L2 contexts, and facilitate 
improvements in L2 learning and teaching. 
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Appendix A 
The Complete Version of the Test (including the language background survey, the reading test, 
the strategy use survey, and the Chinese character test) 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 158 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 159 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 160 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 161 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 162 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 163 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 164 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 165 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 166 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 167 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 168 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 169 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 170 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 171 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 172 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 173 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 174 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 175 
 




L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 177 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 178 
 
L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 179 
 




L2 READING IN CHINESE & LANGUAGE BACKGROUND 
 181 
Appendix B 
Descriptive Statistics of Each Item in the Test 
N = 85 Possible  
Range Min Max Mean SD 
Skewness Kurtosis 
Subtest SE = 0.26 SE = 0.52 
Grammar1 0-1 0 1 0.48 0.50 0.07 -2.04 
Grammar2 0-1 0 1 0.69 0.46 -0.86 -1.30 
Grammar3 0-1 0 1 0.89 0.31 -2.61 4.92 
Grammar4 0-1 0 1 0.62 0.49 -0.52 -1.77 
Grammar5 0-1 0 1 0.77 0.43 -1.27 -0.40 
Grammar6 0-1 0 1 0.66 0.48 -0.68 -1.57 
Grammar7 0-1 0 1 0.75 0.43 -1.19 -0.59 
Grammar8 0-1 0 1 0.58 0.50 -0.32 -1.95 
Cloze1 0-1 0 1 0.27 0.45 1.05 -0.92 
Cloze2 0-1 0 1 0.38 0.49 0.52 -1.77 
Cloze3 0-1 0 1 0.55 0.50 -0.22 -2.00 
Cloze4 0-1 0 1 0.44 0.50 0.27 -1.98 
Cloze5 0-1 0 1 0.59 0.50 -0.37 -1.91 
Cloze6 0-1 0 1 0.38 0.49 0.52 -1.77 
Cloze7 0-1 0 1 0.46 0.50 0.17 -2.02 
Cloze8 0-1 0 1 0.28 0.45 0.98 -1.06 
Cloze9 0-1 0 1 0.53 0.50 -0.12 -2.03 
Cloze10 0-1 0 1 0.51 0.50 -0.02 -2.05 
Cloze11 0-1 0 1 0.28 0.45 0.98 -1.06 
Cloze12 0-1 0 1 0.41 0.50 0.37 -1.91 
Passage1 0-1 0 1 0.71 0.46 -0.92 -1.18 
Passage2 0-1 0 1 0.53 0.50 -0.12 -2.03 
Passage3 0-1 0 1 0.55 0.50 -0.22 -2.00 
Passage4 0-1 0 1 0.67 0.47 -0.74 -1.49 
Passage5 0-1 0 1 0.77 0.43 -1.27 -0.40 
Passage6 0-1 0 1 0.41 0.50 0.37 -1.91 
Passage7 0-1 0 1 0.62 0.49 -0.52 -1.77 
Passage8 0-1 0 1 0.55 0.50 -0.22 -2.00 
Passage9 0-1 0 1 0.55 0.50 -0.22 -2.00 
Passage10 0-1 0 1 0.40 0.49 0.42 -1.87 
Comp1 1-4 2 4 3.15 0.55 0.09 0.16 
Comp2 1-4 2 4 3.36 0.61 -0.39 -0.63 
Comp3 1-4 1 4 2.86 0.82 -0.26 -0.51 
Comp4 1-4 2 4 3.02 0.64 -0.02 -0.46 
Memory1 1-4 1 4 2.69 0.74 0.04 -0.40 
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Memory2 1-4 1 4 2.65 0.84 -0.36 -0.36 
Memory3 1-4 1 4 2.79 0.66 -0.51 0.69 
Memory4 1-4 2 4 3.36 0.57 -0.22 -0.71 
Retrieval1 1-4 2 4 3.02 0.64 -0.30 0.53 
Retrieval2 1-4 1 4 2.94 0.66 -0.19 0.05 
Retrieval3 1-4 2 4 3.31 0.58 -0.52 1.65 
Retrieval4 1-4 1 4 3.04 0.61 -0.34 1.02 
Retrieval5 1-4 1 4 3.26 0.66 -0.59 0.53 
Plan1 1-4 1 4 2.55 0.76 -0.18 -0.26 
Plan2 1-4 2 4 3.02 0.49 0.06 1.40 
Plan3 1-4 1 4 2.82 0.56 -0.87 1.97 
Plan4 1-4 2 4 3.15 0.48 0.45 0.85 
Plan5 1-4 1 4 2.76 0.63 -0.35 0.41 
Plan6 1-4 1 4 2.74 1.00 -0.40 -0.86 
Monitor1 1-4 1 4 2.86 0.79 -0.34 -0.21 
Monitor2 1-4 1 4 2.55 0.78 -0.26 -0.28 
Monitor3 1-4 2 4 3.18 0.58 -0.03 -0.20 
Monitor4 1-4 2 4 3.32 0.60 -0.26 -0.60 
Monitor5 1-4 1 4 3.15 0.61 -0.41 1.13 
Eval1 1-4 1 4 2.86 0.56 -0.45 1.16 
Eval2 1-4 1 4 2.72 0.70 -0.18 -0.04 
Eval3 1-4 1 4 2.75 0.65 0.04 -0.27 
Eval4 1-4 2 4 2.86 0.66 0.16 -0.67 
Eval5 1-4 1 4 2.80 0.77 -0.12 -0.42 
Eval6 1-4 1 4 2.95 0.62 -0.29 0.68 
OrthoP1 0-1 0 1 0.78 0.42 -1.35 -0.18 
OrthoP2 0-1 0 1 0.81 0.39 -1.62 0.65 
OrthoP3 0-1 0 1 0.41 0.50 0.37 -1.91 
OrthoP4 0-1 0 1 0.33 0.47 0.74 -1.49 
OrthoS1 0-1 0 1 0.48 0.50 0.07 -2.04 
OrthoS2 0-1 0 1 0.75 0.43 -1.19 -0.59 
OrthoS3 0-1 0 1 0.54 0.50 -0.17 -2.02 
OrthoS4 0-1 0 1 0.45 0.50 0.22 -2.00 
Morpheme1 0-1 0 1 0.77 0.43 -1.27 -0.40 
Morpheme2 0-1 0 1 0.75 0.43 -1.19 -0.59 
Morpheme3 0-1 0 1 0.69 0.46 -0.86 -1.30 
Morpheme4 0-1 0 1 0.46 0.50 0.17 -2.02 
Morpheme5 0-1 0 1 0.59 0.50 -0.37 -1.91 





Reliability of Each Subtest Using Rasch Analysis 
  Cronbanch's Alpha   Rasch Analysis 
N = 85 N k Reliability   Anchored subtest n ka kb Reliability 
Grammar 85 8 0.72  Passage 82 15 7 0.78 
Cloze 85 12 0.91  NA 84 12 12 0.78 
Passage 85 10 0.79   NA 80 9 9 0.70 
Comprehending 85 4 0.65  Comprehending & Retrieval 67 4 4 0.68 
Memory 85 4 0.31  Retrieval 81 8 4 0.66 
Retrieval  85 5 0.44  Comprehending & Retrieval 77 5 5 0.68 
Planning 85 6 0.52  Evaluating 84 11 6 0.77 
Monitoring 85 5 0.60  Memory 72 9 5 0.72 
Evaluating 85 6 0.75  Memory 72 10 6 0.80 
Ortho-Phono 85 4 0.69  Passage 80 12 3 0.76 
Ortho-Semantic 85 4 0.61  Passage 79 12 3 0.75 
Morpheme 85 5 0.60   Passage 76 13 5 0.77 
a: the original number of items in the subtest 
b: the number of items after deleting misfitting items 
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Appendix D 
Sample Sizes after Deleting Misfitting People 
n Total Grammar Cloze Passage Comp. Memory Retrieval Plan. Monitor. Eval. OrthoP OrthoS Morpheme 
Singaporean 
CMTLLs 14 12 12 12 13 13 13 13 13 13 13 13 13 
CFLLs 19 17 17 17 17 17 17 17 17 17 14 14 14 
Man-HLLs 38 29 29 29 32 32 32 32 32 32 31 31 31 
Can-HLLs 14 12 12 12 13 13 13 13 13 13 13 13 13 
Subtotal 85 70 70 70 75 75 75 75 75 75 71 71 71 
 




Descriptive Statistics with Rasch Ability Estimates 
Table E1 
Rasch Ability Estimates for the Reading Subtests  






CMTLLs 1.01 (1.61) -0.70 (2.08) 0.42 (1.79) 
CFLLs 0.23 (2.10) -0.65 (2.58) 0.70 (1.89) 
Man-HLLs 0.43 (1.37) -1.20 (2.84) 0.32 (1.91) 
Can-HLLs 0.27 (1.45) -1.94 (2.67) 0.31 (2.07) 
 
Table E2 
Rasch Ability Estimates for the Strategy-Use 












CMTLLs 0.14 (2.28) 0.12 (1.50) 0.01 (1.27) -0.42 (1.29) -0.14 (1.55) -0.31 (2.11) 
CFLLs 0.53 (2.15) 0.24 (1.62) 0.00 (1.67) 0.28 (1.67) 0.40 (1.20) 0.41 (2.15) 
Man-HLLs 0.18 (1.87) -0.20 (1.42) 0.03 (1.44) 0.12 (1.38) 0.16 (1.48) 0.14 (1.78) 
Can-HLLs 0.40 (1.85) 0.42 (1.66) 0.31 (1.63) 0.08 (1.78) -0.54 (1.72) 0.12 (2.12) 
 
Table E3 










CMTLLs 0.06 (1.70) -0.26 (1.85) 0.92 (1.16) 
CFLLs 0.21 (2.55) 0.61 (1.88) 0.78 (1.63) 
Man-HLLs 0.57 (2.00) -0.06 (1.82) 0.19 (1.58) 
Can-HLLs 0.62 (1.39) -0.48 (1.52) 0.13 (2.12) 
 
 
 
